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AHSTKACT 


This  Product  Improvement  Test  of  Cartridge,  5.56-mm,  Assembled 
with  Steel  Cartridge  CaVes,  was  conducted  by  the  US  Army  Infantry 
Board  at  Fort  Benning,  (eorgia,  during  the  period  14  October  1969 
through  11  Februarv  10 70\y The  dailv  temneratures  during  testing  vavfed 
between  9°  F.  to  86°  F.^"*rhe  purpose  of  the  test  was  to  determine  suit¬ 
ability  of  the  5. 56-rrm  steel-cased  cartridges  to  replace  etandard  brass* 
cartridges  (MMk ,  and  to  determine  the  physical  and  technical  characteristics 
of  the  5.56-mm  steel-cased  cartridges. 


Specific  test  phases  to  which  the  steel-cased  cartrldgen  were  sub¬ 
jected  were  physical  characteristics,  safety,  eartridge-weanon  compatibility, 
adverse  conditions  (60-day  open  storage  period),  reliability,  and  hu¬ 
man  factors -*The  performance  of  the  ateel  cartridge  case  was  compared 
to  that  of  brass  cartridge  case  in  pertinent  subtesta. 

s>  found 


>There  were  no 
shortcoming  found: 


deficiencies^ found  during  the  teat.  ThTre^P^ one 
the  susceptibility  of  the  test  cartridges  to  rust. 


There  were  47  Incidents  of  split  cases  out  of  21,642  steel-cased 
rounds  fired, for  a  .I'Ll !  rate  of  incidents  durlTri!  testing*^  However, 
these  split  cases  did  not  adversely  affect  the  operation  of  the  weapons. 


There  were  71  malfunctions  with  weapons  firing  control  cartridges 
and  53  malfunctions  with  weapons  firing  test  cartridges.  All  malfunctions, 
with  the  exception  of  three,  were  either  weanon-  or  ma^ozine-cauaedi 
The  three  exceptions  were  cartridge- caused  malljjiiss  1  iHIH  II In  ul  "llii 
cartridge-caused  malfunctions  weir  yllli  t iillfTnl  >  si  I  I  I il|iM  ,  and  one  with 
test  cartridges 


^Thc 


ie  blast,  flash,  noise,  and  felt  recoil  produced  by  the  teat  car¬ 
tridges  were  comparable  to  those  of  the  control  cartridges.  The  test 
cartridges  ejected  farther  to  the  rear  and  right  than  did  the  control 
cartridges . 


It  was  concluded  that  the  9teel-cased  5.56-mm  cartridges  are  com¬ 
patible  with  the  M16A1  rifle  and  are  suitable  for  US  Array  use  under 
intermediate  climatic  conditions .^It  was  recommended  that  the  steel- 
cased  5.56-mm  cartridges  be  subtdcrW  to  more  environmental  service- 
type  testing,  specifically  tropac ,\ prior  to  their  release  for  world-wide 
and  unrestricted  US  Army  use.  \ 


FOREWORD 


The  US  Any  Infantry  Board  vaa  responsible  for  test  planning, 
test  execution,  and  test  reporting. 


SECTION  1.  SUMMARY 


1.1  BACKGROUND 

For  a  number  of  years  Frankford  Arsenal  has  carried  on  a  program 
to  develop  suitable  steel  cases  as  a  substitute  for  brass  cases  for 
small  arms  ammunition.  The  use  of  steel  cases  would  alleviate  the 
effects  of  copper  shortages  which  usually  occur  In  wartime.  From  this 
program,  Frankford  Arsenal  has  developed  both  7.62-mm  and  5.56-mm  steel 
cartridge  cases,  and  has  requested  testing  to  evaluate  the  overall  ser¬ 
viceability  of  the  steel  cases.  The  7.62-mm  steel-cased  cartridges  were 
tested  by  the  US  Army  Infantry  Board  in  1968. 

1.2  DESCRIPTION  OF  MATERIEL 

1.2.1  The  steel-cased  5.56-mm  cartridges,  ball  and  tracer,  are  Identical 
to  the  standard  5.56-mm  cartridges ,  Ball,  M193  and  Tracer,  M196,  except 
that  the  cartridge  cases  are  made  of  heat-treated  steel  Instead  of  copper 
alloy  and  have  a  baked  phenolic  varnish  coating,  which  Is  OD  In  color. 

1.2.2  Hereinafter,  the  steel -cased  5.56-mm  cartridges,  ball  and  tracer, 
will  be  referred  t"  as  the  test  cartridge(s)  or  test  ammunition.  The 
brass-cased  5.56-mm  cartridges,  ball  and  tracer,  will  be  referred  to  as 
control  cartridge(s)  or  control  ammunition. 

1.3  TEST  OBJECTIVES 

1.3.1  To  determine  the  physical  characteristics  of  the  test  cartridges. 

1.3.2  To  determine  the  suitability  of  steel-cased  test  cartridges 

to  replace  the  control  cartridges  under  temperate  climatic  conditions. 

1.4  SCOPE 

The  Product  Improvement  Test  of  Cartridges,  5.56-mm,  Assembled 
with  Steel  Cartridge  Cases,  was  conducted  by  the  United  States  Army 
Infantry  Board  (USAIB) ,  at  Fort  Benning,  Georgia,  under  prevailing 
intermediate  climatic  conditions,  during  the  period  14  October  1969 
to  11  February  1970.  Ten  test  soldiers,  representstive  of  those  who 
csn  be  expected  to  use  and  maintain  the  cartridges  in  the  field,  were 
used  in  testing.  The  Brass  Case  5.56-mm  Cartridges,  Ball,  M193  and 
Tracer,  M196,  were  used  as  control  cartridges.  Twenty  rifles,  5.56-ram, 
M16A1,  were  used  during  the  test.  Ten  of  the  rifles  were  manufactured 
by  General  Motors  and  10  were  manufactured  by  Colt's,  Inc.  Five  of 
each  model  M16Al'a  were  designated  to  fire  the  test  cartridges  and 
were  referred  to  throughout  testing  as  teat  weapons;  5  of  each  model 
M16Al'a  were  designated  to  fire  the  control  cartridges  and  were  re¬ 
ferred  to  throughout  testing  as  control  weapons.  Except  as  noted,  the 
test  weapons  fired  only  the  test  cartridges  and  the  control  weapons 


1-1 


fired  only  Che  control  cartridges.  The  test  soldiers  handled ,  carried, 
end  aelnCelned  Che  cartridges  end  weapons  during  certain  periods  of 
testing  end  fired  the  test  end  control  cartridges  throughout  all  periods 
of  testing.  Temperatures  during  testing  varied  between  9°  F.  and  86°  F. 

The  test  end  control  cartridges  were  subjected  to  storage  In  light  and 
heavy  rainfall  during  36  days  of  the  test  period.  Smiplea  of  the  test 
and  control  cartridges  were  exposed  to  open  storage  for  a  maximum  period 
of  60  days.  Except  as  noted,  the  firing  of  the  test  and  control  cartridges 
throughout  testing  was  accomplished  by  firing  half  of  the  test  and  con¬ 
trol  cartridges  in  the  semiautomatic  mode  and  half  of  the  test  and  con¬ 
trol  cartridges  in  the  automatic  mode. 

The  performance  of  the  steel  cartridge  cases  in  this  test  was  com¬ 
pared  with  that  of  the  brass  cartridge  cases  and  with  criteria  developed 
by  USAIB,  since  no  specific  criteria  were  provided. 

l.S  SUMMARY  OF  RESULTS 

1.5.1  There  were  no  deficiencies  found  during  testing.  There  was  one 
shortcoming  found,  and  that  was  the  susceptibility  of  the  test  cartridge 
to  rust. 

1.5. 2  The  average  weights  of  a  20-round  sample  site  of  the  two  tvpes 
of  test  and  control  cartridges  were: 


a. 


b. 

c. 


d. 


Steel-cased  ball  - 
Steel-cased  traeer- 
Brass-caaec'  ball  - 
Bresa-ceaad  tracer- 


168.  6525  grains 
165.5225  grains 
178.64  grains 
175.5525  grains 


Although  the  difference  in  weight  between  the  test  and  control 
cartridges  (with  ball  end  tracer)  la  statistically  significant,  the 
difference  in  weight  had  no  significant  effect  on  the  function  of  the 

weapons. 


1.3.3  The  performance  and  reliability  of  the  teat  cartridge  during  firing 
were  comparable  to  the  control  cartridge. 


1.3.4  During  open-storage  phases  of  testlns,  teat  cartridges  showed  a 
greater  susceptibility  to  met  then  did  control  cartridges. 

1.3.3  There  were  71  malfunctions  with  weapons  firing  control  cartridges, 
from  a  total  of  21,302  control  cartridges  fired,  end  27  of  these  mal¬ 
functions  were  with  control  tracer  cartridges.  There  were  S3  sal  functions 
with  weapons  firing  test  cartridges,  from  a  total  of  21,642  teat  car¬ 
tridges  fired,  wd  13  of  those  malfunctions  were  wleh  test  tracer 
cert ridges.  All  malfunctions ,  with  the  exception  of  three,  were  either 
weepem-  or  megexlno-csuoed.  The  three  exceptions  were  cartridge- caused, 
they  worn:  one  primer  blowout  with  a  steel-eased  cartridge;  one  prlwer 
b lowest  with  a  control  cartridge;  and  one  incident  of  a  cracked  portion  of 
the  cartridge  case  bevel  on  a  control  cartridge. 
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1.5.6  The  human  factor  characteristics  of  the  test  cartridge  were  com¬ 
parable  to  the  control  cartriu.  w  in  respect  to  noise,  flash,  blast,  and 
felt  recoil  produced  by  the  cartridge.  The  election  pattern  of  tost 
cartridges  was  farther  to  the  rear  and  right  of  the  firers'  positions 
than  the  ejection  pattern  of  the  control  cartridges.  This  election 
pattern  did  not  adverselv  effort  the  firer  (whether  left-handed  or 
right-handed)  nor  the  adjacent  firer. 

1.6  DISCUSSION’ 


The  split  cases,  which  occurred  during  testing,  cannot  be  classified 
as  a  shortcoming  since  they  did  not  adversely  affect  the  operation  of  the 
weapons,  i.e.  ,  no  malfunctions  could  he  attributed  to  the  split  cases. 
However,  it  is  suggested  that  this  matter  of  split  cartridges  be  re-examined 

by  more  technical iv  mini! fled  personnel. 

Additionally ,  although  the  sus ceptibility  of  the  test  cartridge  to 
rust  was  classified  as  a  shortcoming,  the  occurrence  of  rust  resulted 
from  exposure  to  only  limited  environmental  conditions.  During  the  tine 
frame  of  this  test  there  were  no  periods  of  extended  exposure  to  com¬ 
bined  high  temperature  and  high  humidity.  T.t  is  felt,  therefore,  that 
t;e  steel-cased  cartridges  should  be  tested  under  the  span  of  environmental 
conditions,  ^erlf^-div,  an  environmental  service-type  test  at  the  Tronic 
Test  Center,  to  dec  oral  no  what  effect  exposure  to  that  climate  will  have 
on  the  steel -eased  car" -i dges .  It  is  understood  that  an  Arctic  Test  of 
the  steel-cased  cartridges  will  be  conducted. 

1.7  CON’C.-uSION 

The  US  Army  Infnntrv  Beard  concludes  that,  based  on  the  results  of 
this  test,  the  Cartridges ,  5.56-mm,  Assembled  with  Steel  Cartridge  Cases, 
are  compatible  with  the  M16A1  rifle  and  are  suitable  for  US  Army  use 
under  intermediate  climatic  conditions. 

1.8  RECOMMENDATION 

The  US  Army  Infantry  Board  recommends  that  the  Cartridges,  5.56-mm, 
Assembled  with  See*-!  Cartridge.  Cases,  be  subjected  to  more  environmental 
servi ce-tvne  testing,  specifically  tropic,  prior  to  their  release  for 

world-wide  and  unrestricted  US  Army  use. 
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SECTTOV  JL  DETAILS  07  TEST 

2.1  SUBTEST  NO  1,  PR EG PE  RATIONAL  INSPECTION  AND  PHYSICAL  aiARACTERISTICS 

2.1.1  Objectives 

2. 1.1.1  To  insure  that  the  t»st  and  control  cartridges  and  associated 
weapons  were  in  oroper  v-ndi  “.ion  for  testing. 

2. 1.1. 2  To  determine  r  -> ;  compare  the  physical  characteristics  of  the 

test  and  control  cartri Ipes . 

2.1.2  Criteria 


2. 1.2.1  The  test  and  control  weapons  and  cartridges  must  be  In  proper 
condition  for  testing  (item  1,  app  II). 

2. 1.2. 2  The  physical  ch nr-cceristics  of  the  test  ammunition  shall  be 
comparable  to  those  nr?  the  control  ammunition  (item  2,  app  II). 

2.1.3  Method 

2. 1.3.1  Test  and  control  cartridges  were  checked  for  defects;  any 
defects  found  were  described  and  recorded.  All  weapons  were  given 
a  technical  inspect'  >  nr*  or  to  beginning  the  test. 

2. 1.3. 2  Each  weapon  wr>.  '•.notion  fired  with  60  rounds  of  each  type 
teat  and  control  carte  dps-:  20  rounds  semiautomatic  fire;  20  rounds 
automatic  fire  in  2  to  ?-~ound  bursts;  and  20  rounds  automatic  fire 
in  one  burst. 

2. 1.3. 3  Lot  number-  of  all  test  and  control  cartridges  were  recorded. 

Twenty  of  each  tyoe  test  and  control  cartridges  were  randomly  selected, 
weighed,  and  their  major  dimensions  were  measured.  The  weights  and 
measurements  were  recorded  and  compared.  These  data  were  also  compared 
to  available  technical  data.  Appropriate  photographs  were  taken. 

2.1.4  Results 

2. 1.4.1  All  test  and  control  cartridges  and  associated  weapons  were 
found  to  be  in  prone r  condition  for  test. 

2. 1.4. 2  The  followin'?,  lot  numbers  and  quantities  of  test  and  control 
cartridges  were  furnished  for  testing: 

Test  Control 

M193  Ball,  LC-SP-844  (20,160  rds)  M193  Ball,  LC-SP-845  (20,160  rds) 
M196  Tracer,  LC-SP-846  (5,040  rds)  M196  Tracer,  LC-SP-847  (5,040  rds) 

NOTE:  Frankford  Arsenal  personnel  stated  that  the  ball  test  and 
control  cartridges  were  loaded  with  the  same  propellant  -  WC-846,  and 
that  the  tracer  test  and  control  cartridges  were  loaded  with  the  same 
propellant  -  IMR-F^OSM. 
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2. 1.4. 3  The  following  ••rial  numbers ,  makes,  and  nurters  were  assigned 
to  the  M16Al's  utilized  during  testing: 


General  Motors 


Colt 


Test 

Control 

Test 

Control 

T1 

3073834 

Cl  3073266 

T1  1322510 

Cl 

1326485 

T2 

30*74663 

C2  3075216 

T2  1323056 

C2 

1327319 

T3 

3073273 

C3  3074626 

T3  1322984 

C3 

1326930 

T4 

3072621 

C4  3074295 

T4  1327271 

C4 

1323074 

T5 

3072887 

C5  3070426 

T5  1322618 

C5 

1323271 

2. 1.4.4  The  average  weights  and  measurements  of  the  20-round  sample 
sizes  of  the  two  types  of  test  and  control  cartridges  are  shown  in 
Table  2-1.  Detailed  physical  data  on  selected  samples  of  test  and 
control  cartridges  are  contained  in  Chart  3-1,  Appendix  I. 


TABLE  2-1 

RECORD  OF  AVERAGE  WEIGHTS  AND  MEASUREMENTS 


OF  TEST  AND  CONTROL  CARTRIDGES  (20-round  sample  size) 


Control  (Average) 

Test  (A\ 

-erage) 

Ball 

Tracer 

Ball 

Tracer 

Overall 

Length 

2.2475  in. 

2.2473  in. 

2.2496  In 

2.2509  In. 

Diameter- 
Case  Neck 

Case  Esse 

0.2489  in. 

0.2490  in. 

0.2496  in. 

0.3747  In. 

0.3748  in. 

0.3744  in, 

0.3745  in. 

Overall 

Weight 

178.64  gr. 

175.5525  gr. 

168.6525  gr. 

165.5225  gr. 

2. 1.4. 5  Test  cartridges,  both  ball  and  tracer,  weighed  less  than  the 
control  cartridges,  both  ball  and  tracer  (as  shown  in  cable  2-1). 


2. 1.4.6  The  test  cartridges  had  a  baked  phenolic  varnish  coating, 

OD  in  color;  the  control  cartridges  had  a  metal  finish  with  no  type  of 
coating. 

2.1.4. 7  It  required  more  force  to  extract  projectiles  from  test  cartridges 
than  from  control  cartridges.  Note:  All  test  ball  and  tracer  cartridges 
in  the  selected  ample  could  not  be  completely  disassembled  to  weigh  and 

to  measure  the  component  parts.  During  function  firing  14  malfunctions 
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occurred  with  the  control  cartridges  end  3  malfunctions  occurred  with 
the  test  cartridges  (ref  Chart  3-2a,  app  I).  In  the  opinion  of  the 
teat  officer,  these  me! functions  were  caueed  by  the  test  and  control 
weapons  being  new  and  net  broken-in. 

2. 1.4. 8  A  photograoh  cf  test  and  control  cartridges  is  shewn  in  Figure  1, 
Appendix  I. 

2.1.5  Analysis 

2. 1.5.1  The  test  ana  control  cartridges  and  associated  weapons  meet 
the  criteria  listed  in  paragraph  2. 1.2.1. 

2. 1.5. 2  The  physical  characteristics  of  the  test  cartridges  are 
comparable  to  those  of  the  control  cartridges. 


2.2  SUBTEST  NO  2,  $,\rr.T 

2.2.1  Objective 

To  determine  who-ber  the.  test  cartridges  are  safe  for  Army  use. 

2.2.2  Criteria 

Use  of  the  test  cartridges  must  require  no  additional  safety  pre¬ 
cautions  in  regard  to  storage,  handling,  and  firing  beyond  those  re¬ 
quired  for  control  cartridges  (item  3,  app  II). 

2.2.3  Method 

During  the  :c-  .f  all  testing,  observations  were  made  to 
determine  any  unsafe  conditions  of  the  test  cartridges. 

2.2.4  Result 

Throughout  testing,  no  safety  hazards  were  noted  in  the  use  of 
the  teat  cartridges . 

2.2.5  Analysis 


The  test  cartridges  can  be  safely  fired  under 
conditions,  provided  normal  safety  precautions  ere 


temperate  climatic 
followed. 
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2.3  SUBTEST  NO  3,  CARTRIDGE-WEAPON  COMPATIBILITY 

2.3.1  Objective 

To  determine  whether  the  test,  cartridges  are  compatible  with  the 
M16A1  rifle. 

2.3.2  Criteria 


The  test  cartridges  must  be  comparable  to  the  control  cartridges 
In  respect  to  compatibility  with  the  M16A1  rifle  (item  4,  app  II). 

2.3.3  Method 


2. 3. 3.1  Throughout  testing,  observations  were  made  aad  recorded  on  test 
and  control  cartridge-weapon  performance.  Firing  and  functioning  data 
were  analyzed  for  evidence  of  any  incompatibility  between  the  test  and 
control  cartridges  and  the  weapons  in  which  they  were  employed. 

2. 3. 3. 2  Particular  note  was  made  of  the  performance  of  the  test  car¬ 
tridges  as  to  loading  (to  Include  stripping  from  megazine  and  clips) , 
feeding,  extrsction,  ejection  pattern,  signature  effects  (day  and  night), 
weapon  wear,  case  casualties,  and  other  facets  of  cartridge-weapon  func¬ 
tioning.  A  comparison  was  made  between  the  test  and  control  cartridges 
es  to  compatibility  with  the  weapons. 

2. 3. 3. 3  A  cyclic  rate  of  fire  exercise  was  conducted  at  the  beginning 
and  at  the  end  of  testing.  TVo  test  and  2  control  weapons  were  utilized 
for  the  exercises.  One  hundred  and  eighty  rounds  of  each  tvpe  test  and 
control  ammunition  were  fired  from  each  of  the  2  test  and  2  control 
weapons.  Firing  was  done  automatically  in  20-round  bursts.  The  cyclic 
rate  of  each  20-round  burst  was  recorded  by  a  visicorder. 

2.3.4  Results 


2. 3.4.1  A  record  of  weapon  firing,  functioning,  and  malfunctions  throughout 
testing  is  shown  in  Chart  3-2;  a  record  of  malfunctions  by  subtests  is 
shown  in  Chart  3- 2a,  Appendix  I.  (See  key  to  malfunctions ,  Chart  3- 7b.) 

2. 3. 4. 2  There  were  no  difflcultlee  encountered  in  loading  (to  Include 
stripping  from  magazine  and  dips),  feeding,  end  extraction  of  the  test 
cartridges  though out  testing. 

2. 3.4. 3  The  test  cartridges  ejected  in  an  area  approximately  2  feet 
farther  to  the  rear  and  right  of  the  firing  position  than  did  the  control 
cartridges. 

2. 3.4. 4  There  vaa  no  discernible  difference  between  the  nuzzle  flash 
of  a  weapon  firing  test  cartridges  and  a  weapon  firing  control  car¬ 
tridges. 
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2. 3. 4. 5  A  record  h  v.-ar  is  shown  in  Chsrt  3-2c,  Appendix  I. 

Control  weapon  CM  C5  had  a  broken  extractor  after  4,001  rounds  and  again 
after  5,521  round-?.  These  were  the  only  breakages  experienced  In  the 
test.  There  were  no  broken  parts  experienced  with  weapons  firing  the 
test  cartridges. 

2. 3. 4. 6  There  were  47  occurrences  of  split  cases  with  the  test  car¬ 
tridges  (out  of  2 1 . f- '* 2  cartridges  fired),  but  none  with  the  control 
cartridges .  Split  rsf  incidents  by  subtests  are  shown  in  Table  2-2. 

The  maloritv  of  cn»  -liks  were  along  the  mouth  of  the  cases.  It  was 
determined  that  eltin  •„  tne  splits  were  not  visible  to  the  naked  eye 

or  th-t  the  splits  occurred  during  firing  of  the  cartridges  since  none 
were  discovered  curing  che  pre-firing  inspections  of  the  test  cartridges. 
However,  thor"  wo--  m  malfunctions  with  the  test  weapons  as  a  result 
of  the  soil t  cere.-.  The  photograph  in  Figure  2,  Apoendlx  I,  shows  three 
types  of  split®  that  occurred  with  the  test  cartridges. 

2. 3.4. 7  Resole*.  «f  the  ev die  rate  of  fire  exercise  are  shown  in 
Chart  3-3,  Aprer.n.x  I.  All  of  the  firing  rates  were  within  the  mean 
acceptance  rate  of  700  tc  9r,0  rounds  per  minute,  even  though  there  was 
a  significant  3  if' --.rone*  dr  tween  test  and  control  tracer  rate  in  the 
cvclic  rate  of  -*  exercise  fired  at  the  end  of  the  test. 


2.3.5  An?  Ivr  ' 

2. 3.5.1  The  re-.-  car* -ires  are  comparable  to  the  control  cartridges 
in  respect  to  comp.it’h i.1  it”  with  the  M16A1  rifle. 

2. 3.5. 2  There  is  n?  significant  difference  in  bore  wear  of  the  test 
and  control  weapons. 

2. 3. 5. 3  Although  there  were  47  Incidents  of  split  test  cartridge  cases 
either  in  the  mouth,  neck,  or  shoulder,  no  adverse  effect  on  the 

test  cartridge-weapon  performance  could  be  attributed  to  the  split  cases. 
Note:  Representor!-"’*  from  Frankford  Arsenal  stated  that  the  defect 
was  either  present  in  the  test  cartridge  when  it  was  fabricated  and 
could  not  be  detected  by  the  ammunition  quality  inspector,  or  the  case 
split  at  the  time  of  firing  due  to  the  relative  inelasticity  of  the 
steel  case. 


1  W“*  ‘ 


”5  ,  ...*  4  ■' 
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TABLE  2-2 


RECORD  OF  SPLIT  CASES  IN  TEST  CARTRIDGES 


1 


Type  of  Exercise  pi 

Rune Cion  firing,  total  of  2,400  rounds  fired. 


2.4. 3. 2  Thirty-day  opan  storage,  total  of 
5,640  rounds  fired 

a.  Box  in  open  storage,  3,360  rounds  fired. 

b.  Six  bandoleers  open  storage,  1,680 
rounds  fired. 

c.  Clips,  open  storage,  200  rounds  fired. 

d.  Ten  loaded  magazines,  open  storage, 

400  rounds  fired. 


2.4. 3.5  Tactical  Exercise,  total  of  1,890 
rounds  fired. 


2. 4. 3. 7  Transportability  test,  total  of  3,345 
rounds  fired. 

2. 4. 3.9  Sixty-day  storage,  total  of  1,680 
rounds  fired.  _ _ 


2.5. 3.2  Six-thousand-round-reliablllty  exercise 
4,165  rounds  fired  in  this  noeelflc  exercise. 

Balance  of  1,835  rounds  fired  in  previous  aub- 

teste. 

Miscellaneous  firing  t  *\  of  2,522  rounds  firedl 


Total  of  21,642  rounds  fired 


2.4  S’’;?'.  -.r^-RSE  CONDITIONS  (TEMPERATE) 

2.4.1  Or  1  •■•c*  i  vi.- 


To  deter-  ■»  ;m!,:  compare  the  performance  of  the  teat  and  control 
cartridges  >,r  >-«-  .idvocse  and  temperate  climatic  conditions. 

2.4.2  CrUeri.t_ 

Th •’  '  .  ;r:.ri  ■  .  a«.  ’  performance  under  adverse  and  temperate 

climatic  r:  n-:’.  r  ror.s  rcct  be  comparable  to  that  of  the  control 

cartridge.  fi tvm  5.  an?  II). 

2.4.3  Mr*  “hod 

2.4.3  ).  Th<i  te»t  t d  control  cartridges  for  each  of  the  exercises 
listed  in  nar-nr 1.4. 3. 2  were  placed  in  a  fenced-in  open  storage 
area.  The  vm..  h  id  no  overhead  cover  and  af  for^t-uno  protection  for 
the  a-n'i'u.  _irn  against  climatic  conditions.  Thr  About  testing,  note 
was  mad*-  --t  the  performance  of  the  test  and  centre)  htrtridges  after 
exposure  to  :  i  -  v..t*  and  temperate  climatic  conditio  .  :  encountered  in 
other  snhtcri:-.  Data  accumulated  in  other  sub testa  bearing  on  per¬ 
formance  r  adverse  conditions  were  recorded,  analyzed,  and  compared 
in  1*  -  ' 

2.4. 3.2  • — h  type  test  and  control  cartridges  was  placed 

in  open  ar  ern-e  r-  specified  below: 

a.  i. overoack)  ,  1,680  rounds,  of  each  type  test  and  control 

cartridge  vaj  exposed  for  a  period  of  30  days. 

b.  ...  js.  br.!^  rs  ,  140  rounds  per  bandoleer  in  seven  2-clip  pockets, 

of  unen  and  control  cartridge  were  placed  in  open  storage. 

After  7  day*  of  exposure,  3  bandoleers  were  removed  from  storage.  The 
othe-  '  t-v-ioioorn  vero  removed  from  open  storage  after  14  days  of 

exposure . 


c.  Ven  ci'. ,  10  rounds  per  clip,  of  each  type  test  and  control 
cartridge  were  removed  from  bandoleers  and  placed  in  open  storage  for 
a  period  ?f  30  u.s-s.  The  cartridges  and  clips  were  examined  every 

seventh  <2 i-.rinr,  the  period. 

:  n  loaded  magazines  of  each  type  test  and  control  cartridge 
were  c-1  a  rut!  in  open  storage  for  a  period  of  30  days,  where  they  were 
exposed  natural  rainfall  at  least  once  during  the  first  week  of 
3tcrage.  They  were  exposed  to  .88  Inches  of  rain  during  the  30-day 
open  storage  period.  During  this  period  half  of  the  magazines  (5  with 
each  ty»e  cartridge)  were  not  handled.  At  the  end  of  each  7  days  of 
storage  the  other  half  of  the  magazines  vere  unloaded,  inspected,  and 
reloaded,  ac  the  end  of  the  30-day  period  the  cartridges  were  removed 
from  all  .  nzir.es  . 


2.4. 3. 3  Records  were  maintained  during  the  onen  storage  period  relative 
to  dally  temperature  extremes,  humlditv  conditions,  and  precipitation 
occurring . 

2.4. 3.4  At  the  end  of  each  period  specified  In  paragraph  2. 4. 3. 2  above, 
the  cartridges  were  examined,  the  effects  of  exposure  were  noted  (Including 
photographs  where  appropriate),  and,  where  deemed  safe,  the 

cartridges  were  fired.  Weapons  performance  was  observed  erd  the  results 
were  analysed  and  compared. 

2.4. 3. 5  In  a  simulated  tactical  exercise,  test  and  control  cartridges. 

In  tactical  packaging  (bandoleers)  and  In  weapons,  were  subjected  to 
fording  operations,  dragged  through  sand  and  mud,  and  exposed  to  wind-blown 
dust.  After  exposure  to  the  conditions  described,  the  cartridges  and 
weapons  were  shaken  and  wiped  off  as  Is  normal Iv  accomplished  under 
coabat  conditions,  and,  where  considered  safe,  were  fired.  Difficulties 

an counts red  end  firing  performance  were  recorded.  A  comparison  was  made 
between  the  performance  of  the  test  and  control  cartridge-weapon  systems. 

2. 4. 3. 6  Three  H16Al's  were  fired  for  5  consecutive  davs,  200  rounds  per 
weapon  per  day,  of  a  4-ball  to  1-tracer  load.  One  M16A1  was  fired  with 
test  cartridges.  One  M16A1  was  fired  with  control  cartridges.  The  re¬ 
maining  N16A1  fired  mixed  test  and  control  cartridges  (1  for  1).  The 
weapons  were  nut  cleaned  during  the  >  davs  of  tiring.  A  round  was  left 
chambered  after  each  day's  firing,  except  the  last  dav.  Weapons  and 
cartridges  were  left  In  open  storage  hut  covered  with  a  poncho,  or 
similar  covering,  during  this  period.  A  record  of  firing  performance 
and  difficulties  encountered  was  made.  Results  were  compared  between 
the  performance  of  test  and  control  cartridge-weapon  svs terns. 

2.4. 3. 7  One  box  and  10  loose  bandoleers  were  transported  In  the  bed  of 

a  military  vehicle  over  rough  terrain  for  a  minimum  distance  of  20  miles. 
The  ammunition  was  not  restrained  in  the  vehicle.  At  the  end  of  this 
exercise  the  ammunition  was  dropped  to  the  ground  from  the  bed  of  the 
truck.  The  ammunition  was  then  Inspected,  any  damage  resulting  was 
noted,  end,  if  judged  safe,  the  asmsunltlon  was  then  fired  in  weapons. 
Results  were  recorded. 

2. 4. 3. 8  Ten  bandoleers,  10  clips,  and  10  loaded  magazines  of  test  and 
control  cartridges  each  were  thrown  a  minimum  distance  of  IV  feet. 
Cartridges  were  then  Inspected,  any  damage  resulting  was  noted,  and. 

If  judged  safe,  the  rounds  were  tired  In  weapons.  Results  were  recorded. 

2. 4. 3. 9  In  eno’.her  storage  exercise  test  end  control  ammunition  was 
subjected  to  open  storage  for  a  period  of  ho  davs  in  the  following 
manner:  Five  bandoleers,  8  magazine* ,  and  12  clips  each  of  teat  bell 
and  comtrol  ball  were  etored  In  a  bunker  end  In  an  open  area.  The 
ammunition  was  inspected  at  the  end  of  everv  7  davs  of  storage.  The 
msgasloee  were  unloaded.  Inspected,  and  reloaded  everv  7  davs  of  storage. 
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Photograph-  r  z  >'  v  deemed  appropriate.  At  the  end  of  60  days 

the  stored  ammuniticn  inspected  and,  if  deemed  safe,  fired.  Results 
were  rec.ord,~s.  snalmed,  and  compared. 

2.4.3.10  ?1>:  "0-rorrt'  -- vazines  of  test  ball  cartridges  and  six  20-round 

magazines  cf  control  h  11  cartridges  in  olastic  protective  bags  (Bag, 
Protective,  (.- :?ri  dt-v  .  ??ncazine ,  Plastic)  were  placed  in  open  storage 
for  a  period  or  V)  d.-.v<  .  The  magazines  were  removed  from  the  plastic 
bags,  rounds  .~t from  the  magazines,  inspected  and  then  reloaded, 
even’  2  wort  -  ;«?  z r-rage .  At  the  end  of  the  specified  period  of 

storage  t."~-  .d  cartridges  were  inspected,  effects  of  exposure 

were  noted,  the.--  vr-f  .ieoned  safe  to  fire,  and  were  fired. 

2.4.4  Results 

2.4.4. 1  Th«'  —  «-  - -re»o  area  is  shown  in  Figure  3,  Appendix  I. 

2. 4. 4. 2  Tli  •  r-  correction  of  the  test  and  control  cartridges 

after  each  -  .  :.C"  in  paragraph  2.4. 3.2  were  as  follows: 

a.  Ter  -  -  •:  -ci  cartridges  from  box  (overpack)  open  storage 

were  ir.xr'-r'.  c  day  open  storage  period.  There  were  no 

rust  soots  o'.:  indication*  of  any  damage  to  the  outward  appearances 

of  ;!■.  - -  -as  due  to  the  protection  afforded  by  the 
pnr>  ■  .c-  the  cartridges  were  packed.  All  cartridges 

vor^  deem-* •*  **  ■'•-*.  and  were  fired.  There  were  2  malfunctions 

with  w®app'-  ‘  -l  .  r'---  cartridges  and  2  malfunctions  with  weapons 

firir.c  cm vo *  ■:-r-  (ref  Chart  3-2a,  app  I). 

b.  After  ;  oays  or  open  storage  3  bandoleers  of  each  type  test 

and  co-err*  <■*-•  rH”  wore  visually  inspected.  There  were  no  changes 
to  tnc  piiV‘  ica.  c  we  of  the  control  cartridges  with  the  exception 
of  a  sr;a::  tvn'sh  and  dirt.  In  respect  to  the  steel-cased 

cartridges,  there  w.-.s  evidence  of  surface  rust  (oxidation)  on  some  of 
the  cartridges;  hp>r« r,  the  rust  was  removed  by  wiping  the  cartridges 
with  cloth  ~.r  :cr:rl.  The  remaining  bandoleers  of  test  and  control  car¬ 
tridges  were  inso*.-.r-.d  c£ter  14  days  of  storage.  The  control  cartridges 
once  again  .I'vv.v'.d  rnrnished  and  the  test  cartridges  had  a  slightly 
heavier  costing  cf  surface  rust  than  those  inspected  on  the  seventh  day 
of  storage.  A  pnorograoh  of  test  cartridges  stored  in  bandoleers  for 

14  days  is  v-t  ■  “tgure  4,  Appendix  I.  All  of  the  test  and  control 
cartridges  frn  ‘wrv-v  open  storage  (7  and  14  days)  were  inspected, 
were  deemed  safe  V  fire,  and  were  fired.  There  were  no  difficulties 
or  malfunctions  d  firing  of  the  test  and  control  cartridges  from 

the  7-day  -  - v-v  T  ore  were  4  malfunctions  during  the  firing  of  the 

test  and  control  cartridges  from  14-day  open  storage;  2  of  the  malfunctions 
were  with  weapons  firing  control  cartridges  and  2  with  a  weapon  firing 
test  cartridges  (ref  Chart  3-2a,  app  I). 
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c.  The  cartridge  and  clips  were  inspected  every  7  days  of  the 
30-day  open  storage  period.  Surface  rust  formed  on  the  test  cartridges 
for  the  first  3  weeks,  followed  by  a  rust  formation  the  fourth  week 
that  appeared  to  blister  the  phenolic  varnish  finish  on  the  test 
cartridges.  Control  cartridges  showed  a  gradual  increase  of  tarnish 
from  week  to  week  of  open  storage.  There  was  surface  rust  on  the 

base  of  some  of  the  control  cartridges  ;  this  appeared  as  if  it  had 
originally  formed  on  the  metal  clips  holding  the  cartridges.  Surface 
rust  formed  on  all  the  metal  clips  holding  both  the  test  cartridges 
and  the  control  cartridges.  The  test  and  control  cartridges  were  in¬ 
spected,  were  deemed  safe  to  fire,  and  were  fired.  There  was  1 
malfunction  with  control  cartridges  ,  but  no  malfunctions  with  test 
cartridges  (ref  Chart  3-2a,  app  I). 

d.  Five  magazines  of  each  tvoe  cartridge  were  inspected  after  each 
7  days  of  storage.  Durine  the  inspection  it  was  noted  that  the  top  3 
rounds  of  test  cartridges  loaded  into  the  magazines  were  the  only  rounds 
that  had  a  large  amount  of  rust  formation  on  them.  However,  rust 
formation  in  the  form  of  rust  spots  gradually  increased  in  size  and 
corrosive  action  on  all  of  the  cartridges  with  each  week  of  open  storage. 
It  was  noted  that  the  top  3  control  cartridges  in  magazines  gradually 
became  more  tarnished  with  each  week  of  onen  storage.  There  were  surface 
rust  spots  and  rust  spots  in  areas  on  the  inside  of  the  magazines.  At 
the  end  of  the  open  storage  period  the  magazines  were  inspected,  were 
deemed  safe  to  fire,  and  were  fired.  There  were  no  malfunctions  with 

the  weapons  firing  test  cartridges  and  no  malfunctions  with  weapons  firing 
control  cartridges  (ref  Chart  3-2a,  app  I) . 

2. 4. 4. 3  A  record  of  daily  temperature  extremes,  humidity  conditions,  and 
rainfall  during  the  open  storage  period  is  found  in  Chart  3-4,  Appendix  X. 

2. 4. 4. 4  After  the  simulated  tactical  exercise  which  included  alternately 
submerging  the  test  and  control  cartridges  in  water  for  15  minutes, 
dragging  them  through  dirt,  and  covering  them  with  mud  for  45  minutes, 
the  test  and  control  cartridges  were  placed  in  onen  storage  for  36  hours. 
Upon  inspection  of  the  cartridges ,  they  were  deemed  safe  to  fire  and 
were  fired.  There  was  1  malfunction  with  weapons  firing  test  cartridges 
and  3  malfunctions  with  weapons  firing  control  cartridges  (ref  Chart  3-2a, 
app  I) • 


2. 4. 4. 5  Three  weapons  were  used  for  the  5-day  consecutive  firing  exer¬ 
cise.  On  the  fourth  and  fifth  day  of  the  exercise,  the  first  round  from 
each  magazine  had  to  be  manually  fed  into  the  chamber  of  each  of  the  3 
weapons  by  operating  the  charging  handle.  This  was  possibly  due  to 
carbon  buildup  on  the  bolt  carrier  group.  At  the  end  of  the  5-day 
firing  exercise  the  weapons  were  disassembled  and  inspected.  The 
weapon  firing  the  mixture  of  brass,  4-ball  to  1-tracer,  appeared 
to  have  more  carbon  buildup  on  the  bolt  carrier  group  than  did  the  other 
2  weapons.  The  weapon  firing  the  steel  4-ball  to  1-tracer  mixture 
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appeared  to  have  the  least  amount  cf  carbon  buildup.  There  ware  20 
malfunctions  with  the  weapon  firing  test  cartridges,  20  malfunctions 
with  the  weapon  firing  control  cartridges ,  and  20  malfunctions  with  the 
weapon  firing  the  mixture  of  test  and  control  cartridges.  These  mal¬ 
functions  were  all  failures  to  feed  the  first  round  of  each  magazine 
fired  on  the  fourth  and  fifth  days  of  the  exercise.  Note:  Magazines 
were  not  left  in  weapons  during  the  storage  period  of  this  exercise. 

2.4. 4.6  The  test  and  control  cartridges  that  had  undergone  the  trans¬ 
portability  exercise  were  inspected  for  damage.  There  was  no  damage 
noted  to  the  teat  or  control  cartridges,  they  were  deemed  safe  to 

fire,  and  were  fired.  There  were  6  malfunctions  with  the  weapons  firing 
test  cartridges  and  2  malfunctions  with  the  weaoons  firing  control 
cartridges  (ref  Chart  3-2a,  app  I). 

2.4.4. 7  Test  and  control  cartridges,  in  magazines,  clips,  and  bandoleers, 
that  were  thrown  a  distance  of  15  feet  were  inspected;  no  damages  were 
noted,  they  were  deemed  safe  to  fire,  and  were  fired.  There  were  3 
malfunctions  with  weapons  firing  test  cartridges  and  4  malfunctions 

with  weapons  firing  control  cartridges  (ref  Chart  3-2a,  non  I). 

2. 4. 4. 8  "or  the  first  30  days  of  the  60-day  ooen  storage,  there  were 
the  same  changes  to  the  physical  appearance  of  the  test  and  control  car¬ 
tridges  as  had  been  experienced  by  test  and  control  cartridges  in  the 
previous  30-day  ooen  storage  exercise.  Appearance  of  the  test  cartridges 
for  the  period  of  time  was  characterized  by  an  increase  in  surface  rust, 
a  blistering  effect  to  the  varnish  finish,  and  a  transfer  of  rust  from 
the  metal  clip  to  the  base  of  the  cartridges.  The  control  cartridges' 
appearance  during  this  time  was  characterized  by  an  increase  in 
tarnished  appearance  and  of  rust  transfer  from  metal  clip  to  the  base 

of  the  cartridges.  On  the  37th  day  of  onen  storage,  during  the  in¬ 
spection,  it  was  noted  that  the  ton  3  rounds  of  test  cartridges  loaded 
in  the  magazines  had  a  thicker  coating  of  rust  on  them  than  other  rounds 
in  the  magazines,  and  a  thicker  coating  of  rust  on  them  than  clips  of 
test  cartridges  stored  in  bandoleers.  The  control  cartridges  showed  a 
gradual  increase  in  tarnish  and  rust  transfer  from  metal  clips.  It 
was  also  noted  that  test  and  control  cartridges  stored  m  the  bunker 
were  less  dirty  and  rusty  than  those  stored  on  the  ground  and  that 
test  and  control  cartridges  in  magazines  and  bandoleers  were  cleaner 
with  less  rust  and/or  tarnish  than  those  in  clips.  This  was  generally 
the  case  throughout  all  of  the  open-storage  period.  While  inspecting 
the  test  and  control  cartridges  during  the  last  3  weeks  of  the  60-day 
open  storage  period,  it  was  noted  that  there  was  a  gradual  increase  in 
the  coat  of  rust  on  the  test  cartridges  with  rust  appearing  at  the  mouth 
of  the  cartridge  where  the  projectile  seats,  along  the  case  in  various 
places,  and  at  the  base  of  the  rounds.  The  control  cartridges  showed 
a  gradual  increase  in  the  amount  of  tarnish  during  the  last  3  weeks  of 
open  storage  and  an  increase  of  surface  rust  at  the  base  of  the 
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cartridge  due  to  rust  formed  on  the  metal  clips.  At  the  end  of  the  60-day 
storage  period  the  test  and  control  cartridges  were  deemed  safe  to  fire. 
(Note:  A  gun  mount  and  lanyard  were  used  to  fire  40  rounds  of  each  type 
cartridge  from  open-storage  area  as  a  safetv  precaution.)  Photographs 
shown  in  Figures  5  through  £,  Appendix  I,  show  effects  of  open  storage 
on  the  test  and  control  cartridges  in  bandoleers  and  clins  that  were 
placed  on  the  ground  or  in  the  bunker.  There  were  no  malfunctions  with 
weapons  firing  test  cartridges  from  the  bunker  storage  and  3  malfunctions 
with  weapons  firing  test  cartridges  from  ground  storage.  There  were 
3  malfunctions  with  weapons  firing  control  cartridges  from  bunker 
storage  and  1  malfunction  from  ground  storage  (ref  Chart.  3-2a,  app  1). 

2.4. 4.9  The  test  and  control  cartridges  in  20-round  magazines,  which  had 
been  placed  in  open  storage  in  plastic  bags,  had  surface  rust  on  them 
from  the  second  week  of  open  storage  on.  The  plastic  bags  kept  dirt  and 
rain  off  the  cartridges,  but  moisture  condensed  on  the  inside  of  the 
bags.  No  malfunctions  occurred  during  the  firing  of  the  test  and  control 
cartridges  that  had  been  kept  in  plastic  bags. 

2.4.5  Analysis 

2.4.5. 1  The  test  cartridges  have  a  greater  susceptibility  to  rust  than 
the  control  cartridges  during  30-  and  60-day  open  storage.  This  is  a 
shortcoming.  The  rust  formations  on  the  base  of  both  the  test  and 
control  cartridges  stored  in  clips  is  attributable  to  the  rust  that 
forms  on  the  metal  clip  which  holds  the  cartridges. 

2. A. 5. 2  There  is  no  significant  difference  in  the  performance  of 
weapons  firing  test  cartridges  when  compared  with  the  control  car¬ 
tridges  during  testing. 

2. 4. 5. 3  The  shipping  cases  (overnack)  provide  adequate  protection 
against  rust  for  both  test  and  control  cartridges. 

2. 4.5. 4  While  the  plastic  bags  adequately  protect  the  magazines  from 
dirt  and  rainfall,  condensation  forms  on  the  inside  of  the  plastic  bags 
causing  surface  rust  to  form  on  the  test  cartridges  and  tarnish  on  the 
control  cartridges. 


2.5  SUBTEST  NO  5,  RELIABILITY 

2.5.1  Objective 

To  determine  and  compare  the  reliability  of  the  test  and  control 

cartridges . 

2.5.2  Criteria 


The  test  cartridges  must  be  comparable  to  the  control  cartridges 
with  respect  to  reliability  (item  6,  app  II). 
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2.5.3  Method 


2. 5. 3.1  Data  gathered  In  other  sub testa  relative  to  the  reliability  of 
the  test  and  control  cartridges  were  recorded,  analyzed,  and  compared 
in  this  sub test. 

2. 5. 3. 2  Additional  firing  with  the  test  and  control  cartridges  was  done 
in  this  aubtest  to  accumulate  a  minimum  of  6,000  rounds  on  each  of  2 
M16A1  rifles,  one  using  test  cartridges,  and  one  using  control  cartridges 
Ball  test  and  control  cartridges  were  used  in  this  firing.  Firing  was 
done  at  the  maximum  sustained  rates  prescribed  in  the' applicab le  field 
and  technical  manuals  (12-15  rounds  per  minute).  Results  were  recorded, 
analyzed,  and  compared. 

2. 5. 3. 3  After  completion  of  the  above  exercises,  the  weapons  were  given 
a  technical  inspection  and  note  was  made  of  any  excessive  wear  or  parts 
breakage  attributable  to  the  test  cartridges. 

2. 5.  A  Results 

2.5. A.1  Two  weapons,  GM  C-5  and  Colt  T-l .  were  selected  ;ci  fire  this 
exercise.  Colt  T-l  had  fired  1,835  rounds  to  this  point  in  testing  and 
GM  C-5  had  fired  1,890  rounds.  During  reliability  firing  exercise, 

4,165  rounds  of  test  cartridges  were  fir-'d  through  Colt  T-l  and  4,110 
rounds  of  control  cartridges  through  CM  C-5.  for  a  tetai  c.f  6,000  rounds 
fired  through  each  weapon. 

2. 5. 4. 2  There  were  9  malfunctions  with  the  weapon  firing  control  car¬ 
tridges  and  3  malfunctions  with  the  weapon  firing  test  cartridges  (ref 
Chart  3-2a,  app  I). 

2. 5. 4. 3  There  was  one  incident  of  primer  blowout  involving  a  steel- 
cased  cartridge,  one  Incident  of  primer  blowout  with  a  control  cartridge, 
and  one  incident  of  a  cracked  portion  of  the  cartridge  case  bevel  on  one 
control  cartridge.  The  3  incidents  stated  above  constitute  the  only 
ammunition-caused  malfunctions  to  occur  during  testing. 

2. 5. 4. 4.  See  Chart  3~2a,  Appendix  1,  for  the  total  number  of  malfunctions 

2. 5. 4. 5  Technical  inspections  were  given  to  the  weapons  prior  to,  and 
at  the  end  of,  testing.  Prior  to  the  start  of  test  all  weapons  were 
found  to  be  in  serviceable  order  (none  needed  repair) ;  at  the  end 

of  testing,  4  of  the  weapons  were  in  need  of  repairs.  The  defects 
found  with  the  4  weapons  were:  bent  rear  ramp  of  carrying  handle  near 
rear  sights  on  2  of  the  weapons;  and  loose  rear  sights  on  2  of  the 
weapons.  These  defects  were  attributable  to  rough  handling  and  the 
normal  field  use  of  the  test  and  control  weapons. 

2.5.5  Analysis 

There  is  no  significant  difference  in  the  raliabilltv  of  the 
weapons  firing  either  the  test  or  control  cartridges. 
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2.6  SUBTEST  NO  6,  HUMAN  FACTORS 


2.6.1  Objective 

To  determine  and  compare  the  test  and  control  cartridges  from  the 
human  factors  standpoint. 

2.6.2  Criteria 

The  human  factors  characteristics  of  the  test  cartridges  must 
be  comparable  to  those  of  the  control  cartridges  (Item  7,  ann  II). 

2.6.3  Method 

Throughout  testing,  the  effects  of  blast,  recoil,  noise,  flash, 
ejection  pattern,  and  similar  effects  produced  by  the  test  cartridges 
and  control  cartridges  were  noted,  recorded,  and  compared. 

2.6.4  Results 


2.6.4. 1  At  the  end  of  testing,  8  test  soldiers  were  asked  to  compare 
the  test  and  control  cartridges  as  to  effects  of  noise,  blast,  and 
recoil.  All  8  stated  that  the  effects  were  equal  for  both  cartridges. 

2.6.4.?  The  results  of  the  comparison  between  test  and  control  car¬ 
tridges  in  respect  to  flash  and  ejection  pattern  were: 

a.  There  was  no  discernable  difference  between  the  muzzle  flash 

of  a  weapon  firing  test  cartridges  and  a  weapon  firing  control  cartridges. 

b.  The  test  cartridges  ejected  farther  to  the  rear  and  right  of 

the  firing  position  than  did  the  control  cartridges.  The  ejection  pattern 
did  not  adversely  affect  the  firer,  whether  left-handed  or  right-handed 
(two  of  the  test  soldiers  fired  left-handed),  nor  adjacent  firers. 

2.6.5  Analysis 

There  is  no  significant  difference  in  human  factors  characteristics 
between  test  cartridges  and  control  cartridges. 


SECTION  3.  APPENDICES 


APPENDIX  I.  TEST  DATA 


CHART  3-1 


TABULATED  PHYSICAL  DATA 


(Weights  In  grains.  measurements  In  inches) 


1 - 

Control  I  Test  j 

1 

Mean 

Standard 

Deviation 

Sample  j  i  Standard 

Size  !  Mean  Deviation 

Sample 
Size  * 

1 

L _ i 

CARTRIDGE,  5. 5 6 -MM,  BALL 

*  f 

-Length _ 

Overall  2.2475 
Projectile  '  0.7446 
Case  1.7526 

i 

i 

i 

_ i 

■ 

20  2.2496  • 

20  **  ! 

30  ** 

t  20  ! 

_ i _ i 

1  Diameter 

!  Projectile  ,  0.2241 
|  Case  Neck  {  0.2489 
i  Case  Base  0.3747 

- j - r 

i  20  ** 

20  0.2484  1 

I  20  0.3744  ! 

J 

- j 

i 

» 

20  ! 

20  , 

i  Height  i 

I  Overall  }  *178.64 

Powder  27.70 

Projectile  j  54.8075 

Case  !  96.1325 

1.0087 

0.4926 

0.2472 

0.8425 

20  *168.6525 

20  ** 

20  ** 

20  ** 

0.8228 

I 

20  | 

i 

_ i 

I 

1 

CARTRIDGE,  5. 56-MI  TRACER  ! 

Length  t 

Overall  ■  2.2473 

Projectile  ;  0.8835 

Case  ;  1.7531 

j 

20  j  2.2509 

20  ** 

20  »  ** 

20  j 

:  Diameter 
Projectile 
Case  Neck 
Case  Base 

0.2242 

0.2490 

0.3748 

i 

20  ** 

20  0.2496 

20  !  0.3745 

20 

20 

Height 
,  Overall 
Powder 
Projectile 
'  Case 

*175.5525 

25.7875 

53.425 

0.7385 

0.1406 

0.1888 

0.6830 

20  1  *165.5225 

20  :  ** 

20  ** 

20  ■  ** 

2.429 

20 

*  Significant  to  the  99.5  level. 

**  Denote*  those  component  parts  of  the  steel  case  cartridges,  both  ball  and  tracer, 
which  were  not  walked  or  Measured  because  the  cartridges  could  not  be  disassembled. 
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CHART  3-2 


FIRING  RECORD  CHART  (by  veanon) 
Colt  Cl 


Round 

Acc. 

Steel 

B 

Ceee 

T 

Brass 

B 

Case 

T 

Sub  test  No  &  Type 
of  Malfunction 

♦Mode 

Round 

No. 

Prob 

Cause 

No. 

Occ. 

60 

60 

- 

- 

- 

Subtest 

None 

1-  2.1.4. 7 

- 

- 

- 

- 

120 

- 

60 

- 

- 

II 

II 
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- 

- 
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180 

- 

- 

60 

- 

fl 

If 

- 

- 

- 

- 

240 
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- 

- 

60 

II 

It 
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- 

- 

- 
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20 

- 

- 

- 

Sub test  4-2. 4. 4. 2b 
1st  week -None 

- 

- 

- 

- 

280 

- 

20 

- 

- 

11 

If 

- 

- 

- 

- 

300 

- 

- 

20 

- 

II 

II 

- 

- 

- 

- 

320 

- 

- 

- 

20 

If 

Tl 

- 

- 

- 

- 

360 

- 

- 

40 

- 

Subtest  4-2. 4. 4. 2b 
2d  week-None 

- 

- 

- 

- 

400 

- 

- 

- 

40 

If 

II 

- 

~ 

- 

- 

460 

- 

- 

60 

- 

Misc  Fire-None 

- 

- 

- 

- 

530 

- 

- 

70 

- 

Sub  test 
None 

4-2. 4. 4. 2d 

- 

- 

- 

- 

560 

- 

- 

- 

30 

II 

- 

- 

- 

- 

660 

- 

- 

100 

- 

Sub  test 
None 

4-2. 4. 4. 2a 

- 

- 

- 

- 

840 

- 

- 

180 

- 

Sub  test 
None 

4-2. 4. 4. 5 

- 

-  • 

- 

- 

880 

- 

- 

- 

40 

If 

- 

- 

- 

- 

1190 

- 

- 

310 

Subtest 

4-2. 4. 4. 7 

mm 

mt 

None 

♦Mode  specified  only  for  firings  during  which  malfunctions  occurred. 
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Round 

Acc, 

Steal 

B 

Cm* 

T 

Brail 

B 

Cm* 

T 

SubtMt  Mo  6  Tyne 
of  Malfunction 

Mode 

Round 

Mo. 

Prob 

Causa 

Mo. 
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1400 

- 

- 

210 

- 

SubtMt 

None 

4-  2.4.4. 8 

- 

- 

- 

• 

1600 

- 

- 

160 

- 

SubtMt 

Non* 

4-  2. 4. 4. 6 

- 
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- 

- 

- 

- 

- 

40 

II 

- 

- 

- 

- 

1800 

- 

- 

160 

- 

II 

- 

- 

- 

- 

- 

- 

- 

40 

II 

- 

- 

- 

- 

2000 

- 

- 

160 

- 

II 

- 

- 

- 

- 

- 

- 

- 

40 

tl 

- 

- 

- 

- 

2200 

- 

- 

160 

- 

FBP 

Senl 

let  rd  Dirty 
each  sag  Wpn 

10 

- 

- 

- 

40 

None 

- 

- 

- 

- 

2400 

- 

- 

160 

- 
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10 

- 

- 

- 

40 

Mon* 

- 

- 

- 

- 

2580 

- 

- 
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- 

PP 
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2254 

1 
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Auto 

2417  & 

2418 
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- 

- 
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- 
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- 

- 

- 

mm 

Colt  C2 

60 

60 

- 

- 

SubtMt 
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1  -  2. 1.4. 7 

- 

mm 

- 

- 
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- 

60 

- 

- 

II 

II 

- 

- 
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mm 
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- 
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60 

- 

«» 

II 

- 

- 

- 

- 
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mm 

60 

II 

II 

mm 

mm 

mm 

•  — 
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T 

Subtest  No  &  Type 
of  Malfunction  Mode 
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No. 
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- 

- 
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- 

- 
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20 

- 

- 

»f  If  ^ 

- 

- 

- 
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- 

20 

- 

11  11  _ 

- 
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- 

- 

20 

H  If  ^ 

- 

- 

- 
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40 
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- 

- 

- 
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- 

- 

40 
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1 
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- 
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- 
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- 
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- 
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- 
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None 

- 

- 

- 

810 

- 
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ft 

- 

- 

- 
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- 

- 

20 
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None 

- 

- 
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- 
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- 
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- 

- 

- 
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- 
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- 
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- 

- 

- 

1530 
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- 

- 
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- 

- 

- 
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- 
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- 

FTP  Auto 
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1 
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Colt  C3 

• 

60 
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- 

- 
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None 

- 

- 

- 

120 

60 

- 

- 
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- 
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- 

60 

- 
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- 

• 
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_ 
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- 
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-  . 
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of  Malfunction 

Mode 

Bound 

Me. 

Prob 

Causa 

No. 

Occ. 

500 

- 

- 

100 

- 

Sub test  4-2. 4. 4. 2c 

Mena 

- 

- 

- 

- 

582 

- 

- 

- 

82 

or 

Sam 

342.343  Mag 

1 

622 

- 

- 

- 

40 

Subcase  4-2.4.4.2a 

Mona 

- 

- 

- 

- 

932 

- 

- 

310 

- 

Subcase  4-  2. 4.4. 7 

Mena 

- 

- 

- 

- 

1102 

- 

mm 

170 

- 

Sub teat  4-  2.4.4. 8 

mm 

- 

- 

- 

1162 

60 

- 

- 

- 

Cyclic  Bata-  Mena 

- 

- 

- 

- 

1222 

- 

60 

- 

- 

•8  M 

mm 

- 

- 

1282 

- 

- 

60 

mm 

tl  •« 

- 

mm 

- 

- 

1342 

mm 

mm 

60 

ft  94 

at  ci 

60 

60 

- 

- 

mm 

*tS!' 1  - 2-1-4-7 

- 

- 

- 

- 

120 

- 

60 

• 

- 

t«  16 

- 

- 

- 

- 

180 

- 

- 

60 

- 

It  It 

mm 

- 

240 

- 

- 

- 

60 

It 

- 

- 

- 

- 

260 

20 

- 

- 

- 

Subcase  4-2. 4.4. 2b 

lac  weak  -  Mena 

- 

- 

- 

- 

280 

- 

20 

- 

- 

H  M 

- 

- 

mt 

- 

300 

- 

- 

20 

- 

It  tt 

« 

- 

- 

- 

320 

- 

- 

- 

20 

It  ft 

- 

u» 

- 

- 

360 

- 

mm 

40 

- 

Sub  taut  4-2. 44. 2b 
24  week  -  Mona 

- 

- 

- 

- 

400 

m 

m 

• 

40 

H  tl 

• 

• 

1-7 


Round 

Acc. 

Stool 

8 

Coot 

T 

Brans 

B 

Caoo 

T 

St* toot  No  6  Typo 
of  Malfunction 

Modo 

Round 

No. 

Prob 

Cause 

No. 

Occ 

460 

- 

- 

60 

- 

Subtoot  4-2. 4.4. 2d 
Mono 

- 

mm 

- 

- 

500 

- 

mt 

- 

40 

Mono 

- 

mm 

- 

- 

600 

- 

- 

100 

- 

Subtoot  4-2.4.4.2a 
rr 

Seal 

346 

Map 

1 

660 

- 

mm 

- 

60 

Nona 

- 

- 

- 

820 

- 

- 

160 

Subtcfit  4-  2. 4.4. 5 

Nooo 

- 

*» 

- 

- 

920 

- 

- 

- 

100 

or 

Auto 

675, 

676 

Max 

1 

1300 

- 

- 

380 

- 

Stdttoot  4-  2.4.4 .7 

Nona 

mm 

- 

- 

- 

1480 

♦ 

•m 

180 

• 

Subtoot  4-  2.4  A  .8 

rr 

Son i 

1302 

Kan 

1 

Of  C2 

60 

60 

- 

- 

- 

Sub toot  1  -  2. 1.4. 7 
None 

- 

- 

- 

mm 

120 

- 

60 

- 

mm 

M  It 

mm 

- 

- 

180 

- 

mm 

60 

mm 

It  11 

mm 

mm 

- 

240 

- 

- 

• 

60 

•1  1* 

- 

- 

- 

mm 

260 

20 

mm 

mm 

- 

Sub  toot  4-2. 4,4  .2b 
lot  week  -  Mono 

- 

•w* 

mm 

- 

280 

- 

20 

<•> 

■m 

it  It 

- 

oo 

- 

■w 

300 

• 

20 

M  >1 

m 

<■» 

- 

- 

320 

mm 

- 

- 

20 

*1  H 

* 

mm 

- 

- 

360 

40 

• 

Subtoot  4-2.44  .2b 
2d  vttk  -  Mono 

- 

mr 

- 

mm 

400 

. 

•m 

mm 

40 

•1  VI 

mm 

mm 

«r 

1-8 


4» 

! 

i 

i 

i 


Acc. 

Stool  Cm 

» _ I _ 

0 

Cooo 

T 

Sdbtoot  8o  «  Typo 
of  Molfuoctloo 

MoOo 

Sound 

No. 

Prob 

Como 

No. 

Occ 

430 

- 

m 

30 

- 

Sob tost  4*2.4.4.20 

Mom 

- 

- 

- 

- 

400 

- 

- 

- 

30 

It 

- 

- 

- 

- 

010 

- 

- 

140 

- 

SOtMt  4-2. 4.4.20 

- 

- 

m 

- 

710 

- 

m 

100 

- 

Sifttoot  4-  2.4.4 .3 

Mom 

- 

- 

- 

- 

870 

- 

m 

- 

100 

If 

- 

- 

- 

- 

1110 

- 

- 

240 

- 

S*toot  4-  2.4,4. 7 

«• 

- 

- 

- 

1310 

- 

- 

200 

oo 

SOtMt  4-  2.4. 4.8 

or 

Auto 

981,982 

*■* 

1 

IBM 

Auto 

1130 

M0g 

1 

1490 

- 

- 

180 

- 

tub  toot  4-  2. 4. 4.9 

- 

- 

- 

- 

1030 

- 

«• 

100 

- 

•1 

- 

- 

- 

- 

cm  C3 

00 

40 

• 

- 

- 

Mbtttt  1  -  2a. 4. 7 
Hon* 

- 

- 

- 

120 

- 

00 

- 

- 

•t  M 

• 

- 

- 

- 

110 

«•» 

•ft 

40 

•» 

H  M 

- 

- 

- 

- 

240 

m 

•ft 

UO 

40 

*•  tf 

*Uk 

•» . 

- 

- 

200 

30 

- 

m 

«• 

tub  toot  4-2. 4.4. 2b 
lot  voob  *  Rooo 

- 

- 

- 

280 

m 

20 

- 

• 

*4  09 

- 

«• 

- 

- 

380 

- 

«* 

20 

- 

M  04 

- 

<• 

- 

320 

«• 

20 

M  00 

•» 

•» 

1-1 


Round 

Acc^  _ 

Steel 

B 

Case 

T 

Brass 

B 

Case 

T 

Subtest  No  &  Type 
of  Malfunction 

Mode 

Round 

No. 

Prob 

Cause 

No. 

Occ. 

360 

- 

- 

40 

- 

Sub test  4-2. 4. 4. 2b 
2d  week  -  None 

- 

- 

- 

- 

400 

- 

- 

- 

40 

11  19 

- 

- 

- 

- 

420 

- 

- 

20 

- 

Subtest  4-2. 4.4. 2d 
None 

- 

- 

- 

- 

460 

- 

- 

- 

40 

II 

- 

- 

- 

- 

650 

- 

- 

190 

- 

Subtest  4-2. 4.4. 2a 
None 

- 

- 

- 

- 

810 

- 

- 

160 

- 

Subtest  4-  2.4  .4 .5 
None 

- 

- 

- 

- 

970 

- 

- 

- 

160 

II 

- 

- 

- 

- 

990 

- 

- 

- 

20 

Sub  test  4-2. 4.4..  2a 
None 

- 

- 

- 

- 

1300 

- 

- 

310 

- 

Subtest  4-  2.4.4* 7 
None 

- 

- 

- 

- 

1480 

- 

- 

180 

- 

Subtest  4-  2. 4 A. 8 
None 

- 

- 

- 

- 

2480 

250 

250 

250 

250 

Subtest  4-  2. 4.4. 6 
FBF 

Semi 

1st  rd 
last  20 

mags 

Dirty 

Wpn 

20 

(These  20  malfunctions  occurred  on  4th  and  5th  day — 1st  round  each  mag  due 
to  carboned  weapon.  First  round  was  steel  ball) 


2660 

- 

- 

180  - 

None 

- 

- 

- 

- 

2840 

180  - 

11 

, 

_ 

I- 10 


Round 

Acc. 

Steel  Case 

B  T 

Brats 

B 

Cat* 

T 

Subcase  Ho  &  Type 
of  Malfunction 

Mode 

Round 

No. 

Prob 

Cause 

No. 

Oce, 

GM  C4 

60 

60 

- 

- 

- 

Sub test 

None 

1  -2. 1.4. 7 

- 

- 

- 

- 

120 

- 

60 

- 

- 

II 

11 

- 

- 

- 

- 

180 

- 

- 

60 

- 

FF 

Auto 

4th 

Mag 

1 

FX 

Auto 

5th 

Wpn 

1 

BOB 

Semi 

16th 

Mag 

1 

240 

- 

- 

- 

60 

None 

- 

- 

- 

- 

260 

20 

- 

- 

- 

Subtest  4-2.4. 4.2b 
1st  Week  -  None 

- 

- 

- 

- 

280 

- 

20 

- 

- 

II 

II 

- 

- 

- 

- 

300 

- 

- 

20 

- 

II 

II 

- 

- 

- 

- 

320 

- 

- 

- 

20 

II 

II 

- 

- 

- 

- 

360 

- 

- 

40 

- 

Sid) test  4-2.4. 4.2b 
2d  Week  -  None 

- 

- 

- 

- 

400 

- 

- 

40 

II 

11 

- 

- 

- 

- 

440 

- 

«• 

40 

- 

Sub test 
None 

4-2.4. 4.2d 

- 

- 

- 

- 

540 

- 

- 

- 

100 

Sub test 
None 

4-2.4. 4.2a 

- 

- 

- 

- 

740 

- 

- 

200 

- 

Sub test 
None 

4-  2. 4. 4.5 

- 

- 

- 

- 

830 

- 

- 

- 

90 

FF 

Semi 

583 

Mag 

1 

880 

- 

- 

- 

50 

Subtest 

None 

4-2.4. 4.2a 

- 

- 

- 

- 

1110 

- 

- 

230 

- 

Sub test 
DF 

4-  2. 4. 4.7 

Auto 

740,741 

Mag 

1 

1270 

- 

- 

160 

- 

Sub test 
FF 

4-  2.4.4. 8 

Auto 

961 

Mag 

1 

1-11 


Bound 

Acc. 

Stool  Cooo 
•  T 

Brooo 

B 

Cooo 

T 

Stibtost  No  6  Typo 
of  Malfunction 

Mode 

Bound 

No. 

-Ear 

Coiife 

nr 

J&L 

CM  C5 

60 

60 

- 

- 

Sub test  1  - 

2. 1.4. 7 

- 

- 

- 

- 

120 

- 

60 

- 

- 

II 

II 

- 

- 

- 

- 

180 

- 

- 

60 

- 

II 

It 

- 

- 

- 

- 

240 

- 

- 

- 

60 

II 

II 

- 

- 

- 

- 

260 

20 

- 

- 

- 

Sub toot  4-2 
1st  Week  • 

.4.4.2b 
-  None 

- 

- 

- 

- 

280 

- 

20 

- 

- 

II 

•1 

- 

- 

- 

- 

300 

- 

- 

20 

- 

II 

II 

- 

- 

- 

- 

320 

- 

- 

- 

20 

II 

II 

- 

- 

- 

- 

360 

- 

- 

40 

- 

Sub test  4-2. 4. 4. 2b 
2d  Week  -  None 

- 

- 

- 

- 

400 

- 

- 

- 

40 

II 

II 

- 

- 

- 

- 

460 

60 

- 

- 

- 

Cyclic  Rote 

-  None 

- 

- 

- 

- 

520 

- 

60 

- 

- 

II 

II 

- 

- 

- 

- 

580 

- 

- 

60 

- 

M 

II 

- 

- 

- 

- 

640 

- 

- 

- 

60 

II 

II 

- 

- 

- 

- 

690 

- 

- 

50 

- 

Subtest  4-2 
None 

.4.4. 2d 

- 

- 

- 

- 

720 

- 

- 

- 

30 

II 

- 

- 

- 

- 

820 

- 

- 

100 

- 

Sub tent  4-2 
None 

.4.4 . 2a 

- 

- 

- 

- 

990 

- 

- 

170 

- 

Sub test  4- 
None 

2. 4.4. 5 

- 

- 

- 

- 

1070 

— 

- 

80 

II 

- 

- 

- 

- 

1-12 


Round 

Iff! 

irrm 

Sub toot  Mo  4  Typo 

Round 

Frob 

Ho. 

Acc. 

KH 

mm 

nfl 

of  Hoi function 

Mode 

No. 

Couse 

Occ 

1110 

mm 

40 

Sub toot 

4-2.44  . 2o 

mrn 

mm 

Mono 

1450 

. 

- 

340 

SUb toot 

4-  2. 4. 4.7 

1022, 

DF 

Semi 

1023 

Meg 

1 

1650 

— 

- 

200 

- 

Sub toot 

4-  2. 4. 4.8 

- 

_ 

Mono 

1710 

60 

- 

- 

- 

Cyclic  Rote  -  Hone 

- 

- 

- 

- 

1770 

- 

60 

- 

- 

ft 

11 

- 

- 

- 

- 

1830 

- 

- 

60 

- 

11 

II 

- 

- 

- 

1890 

- 

- 

- 

60 

II 

II 

- 

- 

- 

- 

2730 

- 

- 

840 

• 

Sub test 

5-  2. 5. 4. 2 

FF 

Semi 

1673 

1851, 

Mag 

1 

FBR 

Semi 

1871 

Mag 

2 

FF 

Semi 

2100 

3233, 

Mag 

1 

4410 

- 

•» 

1680 

- 

FF 

Semi 

3234 

Mag 

2 

FX 

Semi 

3601 

Wpn 

1 

6000 

- 

- 

1590 

- 

DF 

Semi 

5169 

Mag 

1 

FX 

Semi 

5171 

Wpn 

1 

1-13 


-Sgfcui 


Round 

Acc. 

StMl 

1 

Cm* 

T 

ltM* 

> 

Cm* 

T 

SubtMt  No  4  Typ* 

Of  Malfunction 

Mtff 

Round 

No. 

Prob 

Cm* 

No. 

Oce 

Colt  T1 

60 

60 

- 

- 

stXG'  1  -2-1-4-7 

m 

- 

- 

- 

120 

- 

tm 

60 

- 

M  If 

- 

mm 

- 

- 

180 

- 

- 

tm 

60 

FT 

Sent 

62,63, 

64,65 

Mag 

4 

240 

- 

60 

- 

- 

FT 

Send 

62 

M*g 

1 

260 

20 

- 

- 

- 

SubtMt  4-2. 4.4. 2b 
1st  week  -  None 

- 

- 

- 

■» 

280 

- 

20 

- 

- 

II  II 

- 

- 

- 

- 

300 

- 

- 

20 

- 

II  II 

- 

- 

- 

•m 

320 

- 

mm 

- 

20 

II  II 

- 

- 

- 

- 

360 

40 

- 

- 

- 

SubtMt  4-2. 4.4. 2b 
2d  week  -  Non* 

- 

mm 

- 

- 

400 

40 

mm 

- 

II  II 

- 

- 

- 

- 

460 

60 

- 

- 

- 

Cyclic  Rat*  -  None 

mm 

- 

- 

- 

320 

60 

- 

- 

•1  II 

- 

- 

- 

- 

580 

- 

mm 

60 

- 

II  II 

mm 

- 

- 

• 

640 

- 

- 

- 

60 

It  II 

- 

mm 

- 

- 

700 

60 

- 

- 

- 

SubtMt  4-2. 4,4  .2d 
Non* 

- 

- 

- 

730 

- 

30 

- 

- 

II 

- 

- 

- 

mm 

850 

120 

- 

- 

- 

SubtMt  4-2. 4.4 .2* 
Non* 

- 

- 

mm 

- 

980 

130 

- 

- 

- 

Sub  test  4-  2.4.4  .5 
None 

- 

- 

- 

- 

1040 

60 

• 

• 

•1 

mm 

1-14 


Roved 

Acc. 

Sfc**i  Cut 

B  T 

Brass  Cm* 
B  T 

Subcase  Bo  6  Type 
of  Malfunction 

Mods 

Round 

No. 

Prob 

Cause 

No. 

Oce. 

IASS 

415 

- 

- 

- 

S Ob test  4-  2. 4.4. 7 
Non* 

- 

- 

- 

- 

1635 

180 

- 

- 

- 

SubtssC  4-  2. 4.4. 8 
Non* 

- 

- 

- 

- 

1835 

200 

- 

- 

- 

Misc  Firing-  Non* 

- 

- 

- 

- 

2675 

840 

am 

- 

m 

Sub  cast  5-  2. 5.4.2 
OF 

Semi 

1810, 

1811 

Mag 

1 

4355 

1680 

- 

- 

•m 

FTF 

Semi 

3245 

Ammo 

1 

6000 

1645 

** 

•* 

mm 

OF 

Auto 

4570, 

4571 

Mag 

1 

Colt  T2 

60 

60 

- 

- 

- 

Subtest  1  -  2. 1.4. 7 
None 

- 

- 

- 

- 

120 

• 

60 

- 

- 

M  ft 

- 

- 

- 

- 

180 

- 

- 

60 

- 

»»  II 

«• 

- 

- 

- 

240 

- 

mm 

- 

60 

•  »  It 

- 

- 

- 

- 

260 

20 

- 

- 

- 

Subtest  4-2. 4A  .2b 
1st  week  -  Bone 

- 

- 

- 

- 

280 

- 

20 

- 

- 

II  II 

- 

- 

- 

- 

300 

- 

- 

20 

- 

»<  II 

- 

- 

- 

- 

320 

- 

- 

- 

20 

»•  It 

- 

- 

- 

- 

360 

40 

mm 

- 

- 

Subtest  4-2.4. 4.2b 
2d  week  -  Bone 

- 

- 

- 

- 

400 

- 

40 

- 

- 

II  II 

- 

- 

- 

- 

420 

20 

— 

mm 

Subtest  4-2.4.4.2d 

Non* 


1-15 


ACC. 

Steal  Cam 

1  T 

IraM  Cm* 

_ 1 _ I _ 

S Ob tost  lie  6  Type 
ef  Molfuaetlon 

flgfe 

Round 

Ho. 

Frob 

Canon 

Mo. 

Oec 

520 

100 

- 

- 

Si*  tost  *>2.4. 4. 2a 

Mom 

- 

- 

- 

- 

700 

180 

- 

- 

- 

S*toot  *-  2.4.*. 5 
Mom 

- 

- 

mm 

- 

790 

mm 

90 

- 

- 

U 

- 

- 

- 

- 

990 

310 

- 

- 

mm 

Sub test  4-  2.*.*. 7 

Mom 

- 

- 

mm 

- 

1300 

130 

- 

- 

• 

•1 

- 

- 

- 

- 

1*30 

130 

m 

- 

- 

SubtMt  *-  2. *.4. 8 
Mom 

- 

- 

- 

- 

1630 

160 

- 

- 

- 

Subcose  4-  2. 4.4. 6 
Mono 

mm 

- 

- 

- 

- 

*0 

- 

- 

II 

- 

- 

- 

a* 

1830 

1*0 

- 

- 

- 

II 

- 

mm 

- 

- 

*0 

- 

mt 

M 

- 

- 

- 

- 

2030 

160 

- 

- 

• 

•  1 

- 

- 

- 

- 

*0 

•» 

- 

II 

- 

- 

- 

- 

2230 

160 

- 

- 

- 

PBF 

Send 

lot  rd 
ooch  nog 

Dirty 

vpn 

10 

*0 

- 

- 

Mom 

- 

mm 

- 

- 

2*30 

160 

- 

- 

mm 

PBF 

Seal 

lot  cd 
oach  nag 

Dirty 

won 

10 

*0 

mm 

• 

Nods 

m 

I-iS 


Rowod  Sc«ll  Cm  Bran  Cm  SubtMt  No  6  Type  Round  Fr 

Acc.  >  T  IT  of  Malfunction  Mod*  No . _ Ca» 


Colt  T3 


60 

60 

- 

- 

• 

SubtMt 

None 

1  -  2.1.*./ 

— 

120 

- 

60 

- 

- 

«f 

ft 

- 

100 

- 

- 

60 

- 

If 

II 

- 

260 

- 

- 

■» 

60 

*1 

M 

- 

260 

20 

- 

- 

- 

SubtMt  6-2. 4.4. 2b 
lit  VMk  -  None 

- 

200 

- 

20 

mm 

- 

M 

•  1 

- 

100 

- 

- 

20 

- 

II 

II 

- 

320 

- 

- 

- 

20 

It 

»l 

- 

360 

60 

- 

mm 

- 

SubtMt  6-2. 4. u.  2b 
2d  VMk  -  None 

- 

600 

*» 

60 

- 

- 

If 

ft 

_ 

690 

- 

90 

mm 

mm 

SubtMt 

None 

6-2. 4.4. 2d 

- 

320 

.  30 

- 

«* 

mm 

ll 

- 

620 

100 

- 

m 

~ 

Sub test 
None 

6-2. 4.6 ,2s 

- 

760 

120 

- 

- 

- 

Subtest 

None 

4-  2. 4.6. 5 

- 

030 

- 

90 

mm 

- 

II 

-• 

970 

*• 

160 

mm 

- 

Subtest 

None 

4-2.4,'*  .2a 

- 

1260 

290 

- 

- 

SubtMt 

OF 

4-  2. 4.4. 7 

Aur.r  !r‘c 

1300 

260 

• 

• 

- 

Subtest 

4-  2. 4.4. » 

BOB 


Autr> 


Acc. 

Stael  Cm* 

8  T 

Brass 

> 

Csss 

T 

Subtest  No  4  Tyoe 
of  Malfunction 

Mode 

Bound 

No. 

Prob 

Cense 

No. 

Occ 

Colt  T4 

60 

60 

- 

- 

- 

Subtsst 

None 

1  -  2. 1.4.7 

- 

- 

- 

- 

120 

- 

60 

- 

- 

II 

•1 

as 

- 

- 

- 

180 

- 

- 

60 

- 

tt 

II 

- 

- 

- 

- 

240 

m 

- 

- 

60 

II 

II 

- 

mm 

- 

- 

280 

20 

- 

- 

- 

Subtsst  4-2. 4.4. 2b 

1st  weak  -  Nona 

- 

- 

- 

- 

280 

- 

20 

- 

- 

II 

•I 

- 

- 

- 

- 

300 

- 

as 

20 

- 

19 

•1 

- 

as 

- 

- 

320 

- 

- 

- 

20 

II 

If 

- 

- 

- 

- 

360 

40 

- 

mm 

- 

Subtest  4-2. 4.4. 2b 
2d  week  -  None 

- 

as 

- 

as 

400 

as 

40 

- 

• 

II 

•1 

- 

mm 

as 

- 

460 

60 

- 

- 

- 

Cyclic  Rets  -  None 

- 

as 

- 

- 

320 

- 

60 

- 

- 

II 

•1 

mm 

as 

as 

- 

580 

• 

- 

60 

- 

II 

It 

- 

• 

m 

- 

640 

- 

mm 

- 

60 

II 

If 

- 

as 

- 

mm 

760 

120 

- 

- 

- 

Sub test 
None 

4-2. 4.4. 2a 

- 

- 

mm 

as 

1030 

270 

- 

- 

- 

Sub  test 
None 

4-  2. 4.4. 7 

- 

- 

- 

1210 

180 

- 

- 

- 

S«£test 

None 

4-  2. 4.4. 8 

- 

- 

- 

- 

1270 

60 

- 

- 

- 

Cyclic  Nats  -  None 

- 

- 

- 

- 

1330 

■» 

60 

- 

- 

II 

II 

- 

- 

- 

- 

1390 

- 

- 

60 

- 

If 

II 

mm 

- 

- 

- 

1430 

• 

• 

60 

II 

II 

mm 
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Round  Stool  Cooo  Bros*  Coo*  Subtost  No  &  Type  Round  Prob  No. 

Acc.  IT  B  T  of  Molfunction _ Mode  No.  Cause  Qce. 


Colt  T5 


60 

60 

• 

• 

— 

Sub tost 
None 

1  -2, 1.4. 7 

— 

- 

- 

- 

120 

- 

60 

<■» 

- 

It 

II 

- 

- 

- 

- 

180 

m 

- 

60 

- 

II 

II 

- 

- 

- 

- 

240 

- 

- 

- 

60 

H 

II 

- 

- 

- 

- 

260 

20 

_ 

. 

Sub  test 

4-2. 4. 4. 2b 

_ 

_ 

_ 

1st  week  -  Non* 

280 

m 

20 

- 

II 

tl 

- 

- 

- 

- 

300 

- 

- 

20 

- 

ll 

H 

- 

- 

- 

- 

320 

- 

- 

- 

20 

il 

il 

- 

- 

- 

- 

360 

40 

_ 

_ 

Sub test 

4-2 .4.4.2b 

_ 

2o  week 

t  -  None 

400 

- 

40 

* 

- 

it 

II 

- 

- 

- 

S20 

120 

• 

- 

• 

Subtest 

4-2. 4.4.2e 

_ 

_ 

_ 

None 

602 

82 

- 

- 

II 

- 

- 

- 

- 

732 

• 

130 

• 

- 

Subtest 

4-  2.4.4.2s 

_ 

None 

1112 

380 

• 

- 

Subtest 

4-  2.4.4. 7 

- 

- 

_ 

Non* 

1302 

190 

• 

• 

- 

Subtest 

4-  2.4.4. 8 

_ 

- 

Non* 

Bound 

Acc. 

ScmI  Cm* 

B  T 

Brass 

8 

Cm* 

T 

Subtaat  No  6  Typ* 
of  Malfunction 

Mode 

Round 

Mo. 

Prob 

Canos 

Mo. 

Occ. 

CM  T1 

60 

60 

- 

- 

- 

‘USB1 

1  -  2. 1.4. 7 

- 

- 

mm 

- 

120 

- 

60 

- 

- 

II 

H 

- 

- 

- 

- 

180 

- 

60 

- 

•I 

II 

- 

- 

- 

- 

260 

- 

- 

- 

60 

If 

H 

- 

- 

- 

mm 

260 

20 

- 

- 

mm 

SifctMt  4-2. 6.4. 2b 
1st  weok  -  Mom 

- 

- 

- 

- 

280 

- 

20 

- 

- 

II 

•1 

- 

- 

m 

- 

300 

- 

- 

20 

- 

«• 

II 

- 

m.  m 

mm 

- 

320 

mm 

- 

- 

20 

•I 

If 

- 

- 

- 

- 

360 

60 

- 

mm 

- 

Subtaat  6-2. 4 A. 2b 
2d  uaak  -  Non* 

- 

m 

mm 

mm 

600 

- 

60 

- 

- 

II 

II 

- 

mm 

mm 

- 

660 

60 

- 

- 

- 

Mlac  -  l 

lOM 

- 

- 

mm 

- 

300 

60 

mm 

- 

- 

Sob tost 
Mom 

4-2. 4*. 2d 

mm 

m 

mm 

- 

360 

60 

mm 

- 

- 

SubtMt 

Mom 

4-2. 4.4. 2a 

- 

- 

- 

- 

760 

180 

- 

• 

S«d»tMt 

Mom 

4-  2.4.4  .3 

- 

- 

- 

- 

820 

- 

80 

- 

- 

M 

- 

mm 

- 

1280 

670 

- 

** 

- 

Subtaat 

DP 

6-  2.44.7 

Auto 

751,732, 
908,  909 

** 

2 

1610 

120 

- 

- 

SubtMt 

Mom 

6-  2.44.8 

mm 

- 

1770 

360 

- 

- 

- 

Subtaat 

FP 

4-  2.44.9 

Auto 

1625 

M* 

1 

1-20 


GM  T2 


60 

60 

- 

- 

- 

Suites t  1  -  2.1.4.?  - 

120 

- 

60 

- 

- 

1*  '*  • 

180 

- 

- 

60 

- 

M  '« 

240 

- 

•» 

60 

»»  " 

260 

20 

- 

m 

- 

Subtfit  4-2.4.4.2b 
l*t  wttk  -  Son* 

280 

- 

20 

- 

m 

•*  *• 

300 

- 

- 

20 

- 

M  "  *. 

320 

- 

- 

20 

•  t  •• 

360 

40 

- 

- 

m 

St4>t**t  4-2.4.-».2b  - 

2d  week  -  None 

400 

- 

40 

- 

*» 

!l  " 

440 

im 

40 

- 

- 

Si4>t**C  4-2.4.'*. 2rf 

Son* 

540 

100 

- 

- 

- 

Subtext  4-2.4...  .2*  - 

None 

720 

110 

we 

- 

- 

Subt«ftt  **-  2.4.4. S 

Son* 

780 

• 

40 

- 

- 

** 

880 

- 

100 

4» 

- 

SubtMt  4-2. 4.4. 

Son* 

1140 

240 

• 

- 

Swbt*«t  <•-  2, 4.  • . 

or  s 

mo 

170 

w 

- 

Subtext  4- 
Non* 

1480 

iao 

m 

«• 

- 

tent  4-  2 . 4. . .* 

Son* 

1430 

140 

m 

- 

<* 

ft  V-’. 

Round 

Acc. 

Steel 

B 

Cm* 

T 

BrMfl  Cm* 

B  T 

Subtest  No  6  Type 
of  Malfunction 

Mode 

Round 

Mo. 

Prob 

Cause 

Mo. 

Occ 

GM  T3 

60 

60 

- 

•  «• 

Subtest 

Nona 

1  -  2. 1.4. 7 

- 

- 

- 

- 

120 

- 

60 

- 

•1 

•a 

- 

- 

- 

- 

180 

- 

- 

60  - 

II 

II 

- 

- 

- 

- 

240 

- 

- 

60 

II 

if 

- 

- 

- 

- 

260 

20 

- 

- 

Sub test  4-2.4. 4.2b 
1st  week  -  None 

- 

- 

- 

- 

280 

- 

20 

- 

ti 

il 

- 

- 

- 

- 

300 

- 

- 

20  - 

II 

«• 

- 

- 

- 

- 

320 

- 

- 

--  -  20 

II 

il 

- 

- 

- 

- 

360 

40 

- 

- 

S latest  4—  2.4.4.2b 
2d  week  -  None 

- 

- 

- 

- 

400 

- 

40 

tl 

il 

- 

- 

- 

- 

460 

60 

- 

- 

Sub test 
Non* 

4-2.4. 4. 2d 

- 

- 

- 

- 

590 

130 

- 

Sub test 
None 

4-2. 4. 4.2a 

- 

- 

- 

- 

670 

80 

- 

- 

Sub  test 
None 

4-  2. 4. 4.5 

- 

- 

- 

- 

750 

-  . 

80 

- 

FF 

Semi 

510 

Meg 

1 

870 

- 

120 

- 

Sub test 
None 

4-2. 4. 4. 2a 

- 

- 

- 

- 

1220 

350 

- 

- 

Sub test 
DF 

4-  2. 4.4. 7 

874 

M*g 

1 

1370 

150 

- 

- 

Sub test 
FF 

4-  2. 4. 4.8 

Semi 

1064, 

1065 

Mag 

2 

1530 

160 

- 

- 

Subtest 

Non* 

4-  2. 4. 4.9 

- 

- 

- 

- 

1690 

160 

_ 

_  _ 

II 

mm 
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Round 

Acc. 

Stool 

B 

Cooo 

T 

Brooo 

B 

Cooo 

T 

Sub toot  No  &  Tyne 
of  Malfunction 

Mode 

Round 

No. 

Prob 

Cause 

No. 

Occ 

GM  T4 

60 

60 

- 

- 

- 

Subtest  1  -2. 1.4. 7 
None 

- 

- 

- 

- 

120 

- 

60 

- 

- 

II  H 

- 

- 

- 

- 

180 

- 

- 

60 

- 

II  II 

- 

- 

- 

- 

240 

- 

- 

- 

60 

II  II 

- 

- 

- 

- 

260 

20 

- 

- 

- 

Sub  test  4-2. 4. 4. 2b 
1st  week  -  None 

- 

- 

- 

- 

280 

- 

20 

- 

- 

II  II 

- 

- 

- 

- 

300 

- 

- 

20 

- 

II  H 

- 

- 

- 

- 

320 

- 

- 

- 

20 

II  11 

- 

- 

- 

- 

360 

- 

40 

- 

- 

Sub test  4  -2.4.4 .2b 
2d  week  -  FT 

Auto 

174, 

175 

Map 

9 

400 

40 

- 

- 

- 

None 

- 

- 

- 

- 

460 

60 

- 

- 

- 

Subtest  4-2. 4.4. 2d 
None 

- 

- 

- 

- 

560 

100 

- 

- 

- 

Subtest  4-2. 4. 4. 2a 
DF 

Semi 

301, 

302 

Map 

1 

730 

170 

- 

- 

- 

Sub test  4-  2. 4. 4. 5 
None 

- 

- 

- 

- 

880 

-  . 

150 

- 

- 

M 

- 

- 

- 

- 

1000 

- 

120 

- 

- 

Subtest  4-2. 4. 4. 2a 
None 

- 

- 

- 

- 

1210 

210 

- 

- 

- 

Subtest  4-  2.4.4. 7 
None 

- 

- 

- 

1340 

130 

- 

- 

- 

Sub  test  4-  2. 4. 4. 8 

None 

- 

- 

- 

- 

1520 

180 

- 

- 

- 

Sub  test  4-  2.4.4  .9 
None 

- 

- 

- 

- 

1660 

140 

- 

- 

- 

FF 

Auto 

1376 

Mar 
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Round 

Acc. 

Stool  Caoo 

B  T 

Brooo 

B 

Cose 

T 

Subtost  No  i  Tyne 
of  Malfunction 

Mode 

Round 

No. 

Prob 

Cause 

No. 

Occ 

GM  T5 

60 

60 

- 

- 

- 

Sub test 
None 

1  -  2. 1.4. 7 

- 

- 

- 

-  . 

120 

- 

60 

- 

- 

It 

•• 

- 

- 

- 

- 

180 

- 

- 

60 

- 

It 

It 

- 

- 

- 

- 

240 

- 

a* 

- 

60 

II 

II 

- 

- 

- 

- 

260 

20 

- 

- 

- 

Subtest  4-2. 44  .2b 
1st  week  -  None 

- 

- 

- 

- 

280 

- 

20 

- 

- 

II 

It 

- 

- 

- 

- 

300 

- 

- 

20 

- 

II 

It 

- 

- 

- 

- 

320 

- 

- 

- 

20 

If 

It 

- 

- 

- 

- 

360 

40 

- 

- 

- 

Sub test  4-2. 4. 4. 2b 
2d  week  -  None 

- 

- 

- 

- 

400 

- 

40 

- 

- 

II 

tl 

- 

- 

- 

- 

430 

30 

- 

- 

- 

Subtest 

None 

4-2. 4.4. 2d 

- 

- 

- 

- 

460 

- 

30 

- 

- 

II 

- 

- 

- 

- 

580 

120 

- 

- 

- 

Sub test 
FF 

4-2. 4.4. 2s 

Semi 

301 

Meg 

1 

760 

180 

- 

- 

- 

Subtest 

None 

4-  2.44.5 

- 

- 

- 

- 

820 

60 

- 

- 

II 

- 

- 

- 

- 

950 

130 

- 

- 

- 

Sub test 
None 

m 

CM 

• 

CM 

1 

-4- 

- 

- 

- 

- 

1210 

260 

- 

- 

- 

Subtest 

OF 

4-  2.4.4. 7 

Semi 

1483, 

1484 

Hog 

1 

1370 

160 

- 

• 

— 

Sub  test 

4-  2. 4.4. 8 

- 

Non# 
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Round 

Acc. 

Steal 

B 

Case 

T 

Brass 

B 

Case 

T 

Subtest  No  &  Type 
of  Malfunction 

Mode 

Round 

No. 

Prob 

Cause 

No. 

Occ 

1430 

60 

- 

- 

- 

Cyclic  Rate  -  None 

- 

- 

- 

- 

1490 

- 

60 

- 

- 

•1  II 

- 

- 

- 

- 

1550 

- 

- 

60 

- 

II  II 

- 

- 

- 

- 

1610 

- 

- 

- 

60 

It  II 

- 

- 

- 

- 

1790 

180 

- 

• 

- 

Subtest  4-  2. 4.4. 9 

_ 

_ 

— 

None 

1950 

160 

• 

It 

_ 

_ 
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CHART  3-2a 


MALFUNCTIONS  BY  SUBTEST,  WEAPON,  AND  TYPE 

(See  Chart  3-2b  for  abbreviations  for  malfunctions) _ 

Type  and  Type 

Applicable  Subtest  Weapon  No.Malf.  Cartridge _ Round  Number 


I 


ST  1,  Preoperational 

Colt  T-l 

1 

FF 

Steel 

Case 

62 

Inspection, 

para 

4 

FF 

Brass 

Case 

62,63,64,65 

2. 1.4. 7 

Colt  C-4 

1 

FF 

Brass 

Case 

98 

Colt  C-5 

6 

FF 

Brass 

Case 

62-67 

2 

BOB 

Steel 

Case 

64,65 

GM  C-4 

1 

FF 

Brass 

Case 

4 

1 

FX 

Brass 

Case 

5 

1 

BOB 

Brass 

Case 

16 

ST  4,  Adverse 

Colt  C-3 

1 

FF 

Brass 

Case 

259 

Conditions, 

para 

GM  T-4 

1 

DP 

Steel 

Case 

301,302 

2.4.4.2a 

GM  T-5 

1 

FI 

Steel 

Case 

301 

GM  C-l 

1 

FF 

Brass 

Case 

346 

2.4.4.2b 

Colt  C-2 

1 

FF 

Brass 

Case 

234 

Colt  C-3 

1 

FF 

Brass 

Case 

186 

GM  T-4 

2 

FF 

Steel 

Case 

174,175 

2.4.4.2c 

Colt  C-5 

1 

DF 

Brass 

Case 

242,243 

2. 4.4. 2d 

None 

2. 4. 4.4 

Colt  C-3 

1 

FF 

Brass 

Case 

490 

GM  T-3 

1 

FF 

Steel 

Case 

510 

GM  C-l 

1 

DF 

Brass 

Case 

675,676 

GM  C-4 

1 

FF 

Brass 

Case 

583 

2. 4.4. 5 

Colt  T-2 

10 

FF 

Steel 

Case 

2031,2051,2071,2091, 

2111,2131,2151,2171, 

2191,2211 

10 

FF 

Steel 

Case 

2231,2251,2271,2291, 

2311,2331,2351,2371, 

2391,2411 

Colt  C-l 

10 

FF 

Brass 

Case 

2001,2021,2041,2061, 

2081,2101,2121,2141, 

2161,2181 

10 

FF 

Brass 

Case 

2201,2221,2241,2261, 

2281,2301,2321,2341, 

2361,2381 

GM  C-3 

5 

FF 

Steel 

Case 

1481,1501,1521, 

1541,1561 

5 

FF 

Steel 

Case 

1581,1601,1621, 

1642,1661 

5 

FF 

Brass 

Case 

1681,1701,1721, 

1741,1761 
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Type 

Applicable  Subtest 

Weapon 

No. Mai f. 

Cartridge 

Round  Number 

ST  4,  con't 

5  FF 

Brass  Case  " 

1781,1801,1821, 

1841,1861 

2. 4. 4. 6 

GM  T-l 

2  DF 

Steel  Case 

751,752  -  908,909 

Colt  T-3 

1  DF 

Steel  Case 

1083,1084 

GM  T2 

1  DF 

Steel  Case 

629,630 

GM  T-3 

1  DF 

Steel  Case 

874,875 

GM  T-5 

1  DF 

Steel  Case 

1483,1484 

GM  C-4 

1  DF 

Brass  Case 

740,741 

GM  C-5 

1  DF 

Brass  Case 

1022,1023 

2.4.4. 7 

Colt  T-3 

1  BOB 

Steel  Case 

1313 

GM  T-3 

2  FF 

Steel  Case 

1064,1065 

GM  C-l 

1  FF 

Brass  Case 

1302 

GM  C-2 

1  DF 

Brass  Case 

981,982 

1  FBR 

Brass  Case 

1150 

GM  C-4 

1  FF 

Brass  Case 

961 

2. 4. 4. 8 

Colt  C-l 

1  FF 

Brass  Case 

2254 

1  DF 

Brass  Case 

2417,2418 

Colt  C-2 

1  FTF 

Brass  Case 

1266 

Colt  C-3 

1  FF 

Brass  Case 

1231 

GM  T-l 

1  FF 

Steel  Case 

1625 

GM  T-2 

1  FF 

Steel  Case 

1472 

GM  T-4 

1  FF 

Steel  Case 

1376 

ST  5,  Reliability, 
para  2 .5.4.2 

Colt  T-l 

2  DF 

Steel  Case 

1810,1811  - 
4570,4571 

1  FTF 

Steel  Case 

3245 

GM  C-5 

1  FF 

Brass  Case 

1673 

2  FBR 

Brass  Case 

1351,  1871 

1  FF 

Brass  Case* 

2100 

2  FF 

Brass  Case 

3234,3244 

1  FX 

Brass  Case 

3601 

1  DF 

Brass  Case 

5169 

1  FX 

Brass  Case 

5171 

NOTE:  Total  Malfunctions:  Steel  Case  -  53 

Brass  Case  -  71 
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CHART  3-2b 


FF 

- 

FF  sr 

- 

FFR 

- 

FX 

- 

FJ 

- 

FJ  sb 

- 

FBC 

- 

SR* 

- 

ire 

- 

FMR 

- 

BUB  * 

- 

DF 

- 

BCE  * 

- 

BFE  * 

- 

BLE  * 

- 

BOB  * 

- 

FBF 

- 

FBR 

- 

FCB 

- 

FJC 

- 

FML  ** 

- 

FTR 

- 

F2R 

- 

BCS 

- 

FS 

- 

FSO 

- 

FFO  * 

- 

F3S 

- 

FRA 

- 

FL  * 

- 

PS  * 

- 

KEY  TO  MALFUNCTION  CHART  FOR  3-2  AND  3-2a 
Failure  to  feed 

Failure  to  feed,  snubbed  round 

Failure  to  fire 

Failure  to  extract 

Failure  to  eject 

Failure  to  eject,  spin  back 

Failure  of  bolt  to  close 

Short  recoil 

Inadvertent  firing 

Failure  to  maintain  cyclic  rate 

Bolt  underrode  base  of  round  in  feeding 

Double  feed,  two  rounds  fed  from  magazine  at  once 

Bolt  catch  engaged  bolt  carrier  instead  of  bolt 

after  firing  the  last  round  in  the  magazine 

Bolt  failed  to  engage  base  of  round  in  magazine 

Bolt  lacked  sufficient  energy  to  force  round  from  magazine 

Bolt  overrode  base  of  round  in  feeding  from  magazine 

Failure  of  bolt  to  go  forward 

Failure  of  bolt  to  remain  at  rear  after  last  round 
Failure  on  closure  of  bolt 
Failure  to  eject  clip 

Failure  of  the  magazine  to  lock  in  rifle 

Failure  of  trigger  to  return  to  forward  position 

Fired  2  rounds  on  one  rearward  movement  of  trigger 

Bolt  catch  stopped  forward  movement  of  bolt  before  last 

round  of  magazine  was  fired 

Failure  to  strip  round 

Failure  of  bolt  to  sear  off 

Failure  to  feed  round  over  to  stripping  position 

Failure  of  bolt  to  sear 

Failure  t:o  remain  in  assembly 

Failure  to  load  by  hand  charging 

Partial  strip  of  round  from  link 


*  Most  frequently  description  of  the  cause  of  malfunction,  rather  than 
a  malfunction  Itself.  For  example,  a  failure  to  feed  due  to  the  bolt 
overriding  the  base  of  a  round  in  feeding  from  a  magazine  would  be 
abbreviated  as  FF  (BOB) . 

**  Cause  of  FF  on  some  occasions. 
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CHART  3-2c 


RECORD  OF  BORE  MEASUREMENTS  OF  RIFLES  AT  MUZZI.E  AND  BREECH  END 
(Measurements  indicated  in  .0001  of  an  inch) 


Rifle 

GM  Colt 

Muzzle 

Wear 

L.  . . 

Pre-Test 

Breach 

Pest- Test 

Rds 

Fired 

Pre-Test 

Post-Test  | 

Wear 

C-l 

— 

1480 

.2209 

.2209 

.0000 

.2209 

.2214 

.0005  : 

C-2 

1650 

.2209 

,2210 

.0001 

.2209 

.222  2 

.0013 

C-3 

2840 

.2208 

.2208 

.0000 

.2208 

.2216 

.0008 

C-4 

1270 

.2208 

.2206* 

.2208 

.2216 

.0008 

C-5 

6000 

.2208 

.2208 

.0000 

.2208 

.2204 

.0008 

C-l 

2720 

.2207 

.2209 

.0002 

.2207 

.2214 

.0007 

C-2 

1870 

.2208 

.2209 

.0001 

.2208  : 

.2220 

.0012 

C-3 

1590 

.2209 

.2210 

.0001 

.2209 

.2212 

.0003 

C-4 

960 

.2207 

.2206* 

.2207 

.2218 

.0011  : 

C-5 

1342 

.2208 

.2208 

.0000 

.2208 

.22 1  e 

.  U008 

(T-l 

1770 

.2209 

.2212 

.0003 

.2209 

.221  * 

.0005  j 

;t-2 

i  1650 

.2207 

.2207 

.0000 

.2207 

.2210 

.0003  | 

it- 3 

:  1690 

j  .2208 

.2208 

.0000 

.2208 

.2210 

.0002 

T-4 

1660 

.2209 

.2212 

.0003 

.22  09 

2/18 

.ooo9  ; 

h'-5 

1950 

r  .2209 

.2212 

.0003 

.2209 

0  J  l  -*■ 

.0005 

T-l 

6000 

.2207 

.2210 

.0003 

.2207 

'  \  r. 

l 

T-2 

2430 

.2209 

.2214 

.0005 

'!  .2209 

.0013 

1 

T-3 

1500 

.2209 

.2206* 

2  .2209 

.2212 

!  .0003 

T-4 

1450 

.2207 

.2210 

.0003 

j[  .2207 

.2230 

,  .0021 

T-5 

1302 

.2208 

.2206*  i 

P  .2208 

.2218 

!  .0010 

:  Asterisk  denotes  those  post-test  measurements  that  were  less  than  pr.-test 
measurements.  This  was  due  to  particle  buildup  in  lands  and  grooves  of 
weapon  which  prevented  an  accurate  measurement,  therefore  no  measurement  ot 
wear  could  be  recorded. 
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CHART  3- 4 


OPEN  STORAGE  CLIMATIC  DATA 


Temperature 
High  Low 


Average 

Humidity 


Rain 

finches) 


10-20-69 

86 

69 

787. 

10-21-69 

80 

66 

85 

10-22-69 

80 

50 

65 

10-23-69 

70 

48 

47 

10-24-69 

65 

47 

49 

10-25-69 

73 

56 

72 

10-26-69 

79 

55 

72 

10-27-69 

81 

52 

72 

10-28-69 

74 

51 

63 

10-29-69 

67 

50 

47 

10-30-69 

69 

47 

54 

10-31-69 

74 

56 

74 

.16 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.10 

.14 


11-1-69 

72 

63 

83 

11-2-69 

72 

47 

73 

11-3-69 

68 

39 

69 

11-4-69 

61 

36 

64 

11-5-69 

61 

32 

63 

11-6-69 

70 

31 

61 

11-7-69 

76 

41 

61 

11-8-69 

75 

41 

61 

11-9-69 

75 

34 

63 

11-10-69 

73 

35 

63 

11-11-69 

78 

34 

62 

11-12-69 

73 

43 

68 

11-13-69 

51 

37 

80 

11-14-69 

48 

27 

64 

11-15-69 

48 

18 

58 

11-16-69 

65 

24 

56 

U-17-69 

73 

30 

69 

11-18-69 

76 

48 

67 

11-19-69 

68 

35 

73 

11-20-69 

59 

27 

52 

11-21-69 

63 

29 

61 

11-22-69 

69 

28 

58 

11-23-69 

70 

38 

73 

11-24-69 

75 

45 

68 

11-25-69 

70 

49 

74 

11-26-69 

63 

47 

87 

11-27-69 

66 

44 

76 

11-28-69 

68 

46 

60 

11-29-69 

61 

33 

58 

11-30-69 

<8 

27 

51 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.05 

.09 

0 

0 

0 

0 

0 

.34 

0 

0 

0 

0 

0 

.07 

0 

0 

o 

0 

0 


Ml 


Temperature  Average  Rain 


Date 

High 

Low 

Humidity 

(inches) 

12-1-69 

65 

33 

58% 

0 

12-2-69 

61 

32 

46 

0 

12-3-69 

66 

29 

52 

0 

12-4-69 

54 

30 

45 

0 

12-5-69 

53 

27 

46 

.01 

12-6-69 

54 

41 

68 

.20 

12-7-69 

60 

50 

79 

.86 

12-8-69 

48 

35 

74 

0 

12-9-69 

50 

30 

78 

T 

12-10-69 

51 

45 

84 

.61 

12-11-69 

63 

42 

67 

0 

12-12-69 

55 

30 

61 

0 

12-13-69 

61 

25 

59 

0 

12-14-69 

68 

34 

57 

0 

12-15-69 

62 

29 

58 

0 

12-16-69 

56 

28 

56 

0 

12-17-69 

61 

24 

57 

0 

12-18-69 

62 

26 

56 

0 

12-19-69 

62 

39 

67 

T 

12-20-69 

55 

28 

49 

0 

12-21-69 

50 

31 

84 

1.23 

12-22-69 

43 

38 

65 

0 

12-23-69 

54 

28 

78 

T 

12-24-69 

55 

28 

63 

0 

12-25-69 

51 

30 

87 

1.26 

12-26-69 

53 

30 

55 

T 

12-27-69 

38 

26 

52 

0 

12-28-69 

71 

29 

60 

0 

12-29-69 

73 

41 

66 

0 

12-30-69 

76 

48 

74 

.54 

12-31-69 

47 

41 

71 

.61 

1-1-70 

4*4 

29 

70 

.07 

1-2-70 

54 

21 

57 

0 

1-3-70 

-4  -* 

30 

62 

0 

1-4-70 

53 

22 

50 

0 

1-5-70 

52 

27 

53 

.16 

1-6-70 

44 

35 

75 

1.37 

1-7-70 

35 

18 

63 

0 

1-8-70 

3- 

14 

53 

0 

1-9-70 

33 

9 

50 

0 

1-10-70 

-3 

14 

50 

0 

1-11-70 

.1 

29 

70 

.34 

1-12-73 

-<* 

39 

7? 

.08 

1-12 


Date 

Temperature 

High  Low 

Average 

Humidity 

Rain 

(inchvs) 

1-13-70 

58 

27 

48’/> 

0 

1-14-70 

64 

23 

45 

0 

1-15-70 

57 

41 

64 

.11 

1-16-70 

60 

40 

55 

.02 

1-17-70 

57 

50 

75 

.23 

1-18-70 

61 

4'« 

71 

0 

1-19-70 

51 

40 

71 

T 

1-20-70 

44 

34 

66 

0 

1-21-70 

43 

26 

32 

0 

1-22-70 

49 

26 

31 

0 

1-23-70 

42 

30 

78 

.17 

1-24-70 

62 

31 

55 

0 

l-25-’’O 

66 

31 

74 

.01 

1-26-70 

76 

42 

51 

.03 

1-27-70 

72 

35 

60 

0 

1-28-70 

73 

36 

73 

0 

1-29-70 

72 

47 

80 

1.04 

1-30-70 

49 

32 

47 

0 

1-31-70 

58 

22 

53 

0 

2-1-70 

56 

28 

69 

.6? 

2-2-70 

69 

48 

66 

.51 

2-3-70 

51 

20 

69 

.20 

2-4-70 

48 

14 

46 

0 

2-5-70 

56 

23 

49 

0 

2-6-70 

62 

28 

45 

0 

2-7-70 

71 

29 

30 

0 

2-8-70 

66 

30 

61 

.02 

2-9-70 

53 

18 

55 

.05 

2-10-70 

56 

36 

37 

0 

1-31 


A  -  Cartridge, 
B  -  Cartridge, 
C  -  Csrtridge, 
D  -  Cartridge, 


Figure  1 

5.56-mm,  Ball,  M193,  Steel  Cased 

5.56-mm,  Ball,  M193 

5.56-mm,  Tracer,  M196,  Steel  Cased 

5.56-mm,  Tracer,  M196 


A  B  C 


Figure  2 

Cartridge  Case  Casualties  for  Cartridge,  5.56-mm,  Steel  Cased 
A  -  Arrows  indicate  splits  in  mouth. 

B  -  Arrows  indicate  splits  in  neck  and  shoulder  region. 

C  -  Arrows  indicate  splits  in  shoulder  and  case  region. 


1-35 


Figure  3 


Figure  5 


irfrnLc.,  .S'. -inn.  Ball,  Mld'j,  from  Open  Storage 

Tost  <  artridges  stored  in  bandoleers  on  the  ground 
40  davs.  The  two  arrows  to  the  left  of  the  circle 
indicate  crass  and  dirt  particles.  The  circle  in- 

dienes  lust  area. 


Control  cartridges  stored  in  bandoleers  on  the 
ground  40  days.  The  arrow  and  circle  indicate 
ana  where  rust  transfer  from  the  clip  to  the.  base 
ot  tlie  round  ;  occurred. 


Figure  6 

Cartridges ,  5.S6-mm,  Ball,  Ml 93,  from  Open  :-roni 

1.  Test  cartridges  stoied  in  clips  on  tlu  giound  •<' 
Arrows  indicate  dirt  and  sand  particles  on  tin  c 

Control  cartridges  stored  in  clips  on  the  ero-m.i 
Arrows  indicate  dirt  and  sand  particles  or.  the  <- 


Figure  7 

Cartridges,  5.56-rant,  M193,  Ball,  from  Open  Storage 
B  denotes  that  test  and  control  cartridges  were  stored  in  tactical  bunk** 

1.  Test  cartridges  from  clips  stored  in  tactical  bunker  for  40  days.  A 
Indicate  mud  and  sand  particles  on  the  cartridges. 

2.  Control  cartridges  from  clips  stored  in  tactical  bunker  for  40  days. 


M 


!  V  t 


Figure  o 

Cartridges,  5.56-mm,  Ball,  Ml<>3,  from  Open  Storage 

B  denotes  that  test  and  control  cartridges  were  stored  in  a  tactical 
bunker  during  open  storage  period. 

1.  Test  cartridges  from  clip,  tactical  bunker  storage,  after  60  days 
Arrows  indicate  dirt  and  rust  or  cartridges. 

2.  Control  cartridges  from  clip,  tactical  bunker  storage,  after  60 
days.  Arrow  Indicate*  rust  formation  on  metal  clip. 


APPENDIX  II.  TEST  CRITERIA 
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APPENDIX  III.  DEFICIENCIES  ASH  SHORTCOMINGS 


Shortcoming 

1,  DEFICIENCIES 

None 

2.  SHORTCOMINGS 

Suggested  Corrective  Action 

Remarks 

Susceptibility  of 

Improved  protective 

Subtest  No 

the  steel -cased 

coating. 

cartridges  to  rust. 

APPENDIX  IV.  ABBREVIATIONS 

App  -  appendix 

Auto  -  automatic 

C  -  control 

F  -  Fahrenheit 

Fig  -  figure 

FM  -  field  manual 

GM  -  General  Motors,  Inc 

GR  -  grain 

IMR  -  improved  rifle  powder 
In  -  inch 

Inc  -  incorporated 

LC  -  SP  -  Lake  City  -  Special 

Mag  -  magazine 

M16A1  -  rifle,  5.56-mm,  M16A1 
M193  -  cartridge,  5.56-mm, ball,  M193 
M196  -  cartridge,  5.56-mm,  tracer,  M196 
MM  -  millimeter 
No  -  Number  • 

Occ  -  occurrences 
OD  -  olive  drab 
Para  -  paragraph 
Prob  -  probable 


Ref  -  reference 


APPENDIX  V.  REFERENCES 


1.  MIL-STD-636,  Visual  Inspection  Standards  for  Snail  Arms  Ammunition 
Through  Caliber  .50,  dated  5  June  1958. 

2.  FM  23-9,  Rifle,  5.56-mm,  XM16E1,  dated  July  1966. 

3.  Letter,  AMSTE-BC,  HQ  USATECOM,  11  June  1968,  subject:  "Test  Directive 
for  Product  Improvement  Tests  of  Cartridges,  5.56-mm,  Assembled  with 
Steel  Cartridge  Cases,  USATECOM,  Project  No  8-8-0212-01,  02,  03." 

4.  APG  Plan  of  Test  for  Product  Improvement  Test  of  Cartridge,  5.56-mm, 
Assembled  with  Steel  Cartridge  Cases,  USATECOM  Project  No  8-8-0212-01, 
October  1968,  with  change  1,  dated  6  December  1968. 

5*  Proposed  Pamphlet  on  Definitions  and  Identifications  of  Malfunctions 
for  5.56-mm  Weapons,  dated  18  Dec  1968. 

6.  USAIB  Final  Report  of  Product  Improvement  Test  of  Steel  Cases  for  7.62-nm 
Cartridges,  USATECOM  Project  No  8-7-0004-02,  dated  December  1968. 

7.  Letter,  AMSTE-BC,  HQ  USATECOM,  20  Mar  69,  subject:  "Approval  of  Test 
Plans  for  Product  Improvement  Test  Cartridge,  5.56-mm,  Assembled  with 
Steel  Cartridge  Cases,  USATECOM  Proj  ct  Nos  8-8-0212-01,  02." 

8.  TM  9-1005-249-12,  Rifle,  5.56-mm,  M16A1,  with  change  (1005007309421) 
dated  2  Aug  1968,  with  change  1,  dated  2/  June  1969  and  change  2,  dated 
12  September  1969. 
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u  abstract 

This  Product  Improvement  Test  of  Cartridge,  5.56-mm,  Assembled  with  Steel  Car¬ 
tridge  Cases,  was  conducted  by  the  US  Army  Infantry  Board  at  Fort  Benning,  Georgia, 
during  the  period  14  October  1969  through  11  February  1970.  The  daily  temperatures 
during  testing  varied  between  9°  F.  to  86°  F.  The  purpose  of  the  test  was  to  deter¬ 
mine  suitability  of  the  5.56-mm  steel-cased  cartridges  to  replace  standard  brass 
cartridge  cases,  and  to  determine  the  physical  and  technical  characteristics  of  th<- 
5.56-mm  steel-cased  cartridges. 

Specific  tdst  phases  to  which  the  steel-cased  cartridges  were  subjected  were 
physical  characteristics,  safety,  cartridge-weapon  compatibility,  adverse  conditions 
(60-day  open  storage  period),  reliability  and  human  factors.  Tho  performance  of  the 
steel  cartridge  case  was  compared  to  that  of  the  brass  cartridge  case  in  pertinent: 
subtests. 

There  were  no  deficiencies  found  during  the  test.  There  was  one  shortcoming 
found:  the  susceptibility  of  the  test  cartridges  to  rust. 

There  were  47  incidents  of  split  cases  out  of  21,642  steel-cased  rounds  fired 
for  a  .22%  rate  of  incidents  during  testing.  However,  these  split  cases  did  not 
adversely  affect  the  operation  of  the  weapons. 

There  were  71  malfunctions  with  weapons  firing  control  cartridges  and  53  mal¬ 
functions  with  weapons  firing  test  cartridges.  All  malfunctions,  with  tho  exception 
of  3,  were  either  weapon-  or  magazine-caused.  The  3  exceptions  were  cartridge- 
caused  malfunctions.  Two  of  the  cartridge-caused  malfunctions  were  with  control  car 
trldges,  and  one  with  test  cartridge. 

The  blast,  flash,  noise,  and  felt  recoil  produced  by  the  test  cartridges  were 
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comparable  to  those  of  the  control  cartridges.  The  test  cartridges  ejected  farther 
to  the  rear  and  right  than  did  the  control  cartridges. 

It  was  concluded  that  the  steel-cased  5.56-mm  cartridges  are  compatible  with 
the  M16A1  rifle  and  are  suitable  for  US  Army  use  under  intermediate  climatic  con¬ 
ditions.  It  was  recommended  that  the  steel-cased  5.56-mm  cartridges  be  subjected 
to  more  environmental  service-type  testing,  specifically  tropic,  prior  to  their 
release  for  world-wide  and  unrestricted  US  Army  use. 
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